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ABSTRACT 
Between 26 February and 31 March, 1986, 1 1  river otter (Lutra 
canadensis were obtained from North Carolina, implanted with radio 
transmitters, and released on Abrams Creek in Great Smoky Mountains 
National Park . A total of 635 radio locations were obtained on eight 
otters . 
Male home ranges averaged 14.1 km during the study (March -
December ) while female home ranges averaged 15. 9 km. There were no 
significant differences in home range length (p > 0.05} between sexes. 
A total of 75 scats (42 samples ) were collected during the study. 
Food items were calculated on frequency of occurrence. Crayfish occurred 
in 95% of all samples, followed by fish at 90%. Major fish species eaten 
were white suckers (57% ) ,  stonerollers (50% ) and northern hogsuckers 
(40%).  No specific size selection of fish was found. Other food items 
identified included frogs, turtles, salamanders and insects. 
Den sites were identified during the study. Otters used rock 
crevices/caves 32% of the time, followed by thick vegetation (24% ),  
animal burrows (24% ) and vegetative debris (20%). 
All but one otter was found to associate with at least one other 
otter during the study. Ninety-seven percent of the interactions were 
male/female interactions. 
Activity centers (areas where the otter spends 1 0% or more of its 
time ) were identified for seven of the eight otters. All activity 
; v 
c enters  we re i n  remote o r  i nacc e s s i b l e  areas . Act i v i ty c ente r s  were  
s hared by  two otters  in  thre e  i nstance s . 
Onl y one mor ta l i ty occurre d  dur i ng the  s tudy . A mal e d i ed two wee ks 
after r e l eas e . Cause  of death was not known, but i t  i s  l i ke l y  the ani ma l  
starved , due  to poor  cond i t i on of h i s  teeth . 
No  reproducti o n  was recorded  du r i ng the  study . Howeve r , mal es  and 
fema l e s  i nteracted throughout  the s tudy . Obj ect i ves  we re  me t for th i s  
study and res u l ts i nd i cate that the  re i ntrodu ct i on was successfu l . The  onl y 
r ema i n i ng qu e s t i on i s  whether  reproduct i on occurred ; further  s urveys 
wi l l  h av e  to be conducted  to ver i fy th i s  i mp ortant factor .  
v 
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CHAPTER I 
I NTRODUCT I ON 
When E u ropeans arr i ved  i n  N orth Ame rica� the r e  wer e  few streams  or  
l akes  between th e Atl anti c and Pac i fi c  o ceans that d i d  not suppo rt 
r i ver  otters  ( Lutra canadens i s )  ( Hal l and  Ke l son 1959) . Pe l ts o f  the 
r i ver  o tte r ,  al ong wi th the b eaver ( Castor canadens i s ) , we re maj o r  
reasons  fo r ear l y  e xpl orati on� s e ttl ement and commerce  o f  the Un i ted 
State s . 
The  range o f  the r i ver  otter has drasti ca l l y  dec reased dur i ng th e 
pas t  150 years . Du r i ng the n i nete enth centu ry ,  the an i ma l  was a pr i zed  
fu rbearer  and was  i n tens i ve l y  trapped , resu l ti ng  i n  a severe  dec l i ne i n  
popu l ati on th roughout i ts range ( Coues  1877 ) . Oth e r  reas o n s  for th e 
otte r ' s  ext i rpati on i n c l uded d i mi ni sh i ng water suppl i es ,  destructi on o f  
hab i tat,  po i soni ng from c h em i ca l s concentrated i n  food  f i shes , a n d  
genera l  h uman d i sturbances a l ong wetl and and stream h ab i tat ( VanderWer f  
1981 , Towe i l l  and Tabor  1982) . 
Unti l recentl y ,  l i ttl e was done to i mprove  the status o f  th e r i ver  
otter in  the Uni ted  State s . L i m i te d  data are  ava i l ab l e on the otte r ' s  
pr esent  d i str i buti on , den s i ty ,  hab i tat requi rements , s o c i al structure , 
and  adaptab i l i ty to a chang i ng enviro nment . Much  of  the avai l ab l e 
i nformat i o n  comes from capti ve studi es and trappers ' repo rts of  a l most  a 
century ago  ( Caras  1967 ) .  There  i s  a growi n g  concern over  the statu s o f  
many en dangered  and th r eatened  spec i es i n  No rth Ame r i ca .  Pub l i c  concern 
and awareness  o f  these  an i ma l s has  l ed to  l eg i s l ati on  and  l aws at b oth 
th e state and federal  leve l . 
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In 1979 the subfamily Lutrine (otters) was added to Appendix I I  of 
the Convention on International Trade in Endangered Species (CITES). 
Seven other species of otters worldwide were already listed as 
endangered in Appendix I of C ITES. As a result, many states found it 
necessary to evaluate the status of river otter within their borders 
(Endangered Species Scientific Authority 1978). Due to this evaluation 
and based on the high value of river otters by both consumptive and non­
consumptive users, many states have initiated restoration programs . 
Colorado, Oklahoma, Missouri, Arizona, West Virginia, Iowa, 
Tennessee, Minnesota, Pennsylvania and Kentucky have all recently 
undertaken otter restoration programs. Until now, results from most of 
these reintroductions have remained as unpublished file reports, and 
findings of only a few states have been published. However, most states 
have been encouraged by early results and have conducted additional 
restockings (B . Anderson, person. commun. ). 
River otters historically were inhabitants of the lower elevation 
streams of what is now Great Smoky Mountains National Park (GSMNP) . Due 
to uncontrolled trapping and habitat destruction, otters were 
eliminated from from the area that i s  now GSMNP. The last reported 
sighting of an otter inside the park was in 1936 (Linzey and Linzey 
1968). 
Reintroduction of a species is not a new concept for the National 
Park Service. In 1935 , the naturalist technician in charge of fauna 
research in GSMNP was directed 11 • • •  to determine which species of 
animals are gone from Great Smoky Mountains National Park and the 
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surround i n g r e g i on , and wh i ch one�  advantageo usl y mi g h t  be  re i ntroduced " 
(Wr i ght and Th ompson 1935} . The  1978 Nati o n a l  Park Serv i ce pol i cy 
handbook  a l lows fo r and  encourages the r e i n troduct i on of  n at i ve spe c i es .  
Ea r l y  i n  1984 , r epresen tat i ves of  four governmen tal agenc i es 
(Ten nessee Val l ey Author i ty ,  Tennessee W i l d l i fe Reso u r ces Agency , the  
Uni versi ty o f  Ten n esse e  and the  Nati onal  Park Serv i ce} met to d i scuss a 
r i ver  otte r re i n troduction effo rt  i n  GSMNP . Prev i ousl y, NPS  pe rsonnel 
from Upl ands F i e l d  Research Lab had conducted a study on  beaver 
reoccupat i on i n  the par k ,  and  at  the same t i me eval uated pote nti al r i ve r  
otter h ab i tat . They found 1 4 4  k m  o f  streams i n  18  d i fferent  
dra i nages wi th i n  the  par k that cou l d  poten t i all y suppor t  otters ,  bUt 
sug g ested that Abrams Creek  wo u l d be the best s i te fo r a r e i ntroducti on 
attempt b ecause i t  i s  the l ongest sl ow mov i n g str eam i n  the park  (S i nger  
et al . 1981} . Add i t i ona l l y ,  f i sh surveys con ducted on Abrams Creek  
dur i ng the  prev i ous th ree years i n d i cated the re was ampl e rough and 
fo rage  fi sh avai l ab l e to suppo rt a numbe r  of  otters (S . Moo re , pers . 
c ommun.} . 
Based on  f i nd i n gs i n  cold-water  mounta i n  str eams i n  I daho , o f  one  
o tte r per  3 . 6  km  o f  waterway (Me l qu i st and Hornocker  1983 ) i t  was felt 
that  Ab rams Creek  cou l d  n o t  susta i n  an otter popu l at i o n  (S i ng e r  et  a l  . )  
However , i t  was felt that th i s  area al so could be  i mpo rtant i n  
reestabli shi ng  otter o n  a reg i ona l  basi s ,  due  to the pro tect i on from 
trappi n g  and sho ot i ng the pa rk  prov i ded . Th e r e fore, Ab rams Creek was 
ch osen as the release si te for the  otter re i n troduct i on .  
3 
Objectives of this study were: 
(1) To delineate the movements, home range, feeding 
habits and ecology of the introduced river otters 
in Great Smoky Mountains National Park. 
(2) To develop guidelines for the future management of 
river otters in Great Smoky Mountains National Park 
and adjacent areas based on findings from this 
study and other studies. 
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CHAPTER I I  
STUDY AREA 
Great Smoky Mountains National Park 
Great Smoky Mountains National Park was establ ished in 1935 and 
encompasses 207,301 ha in North Carol ina and Tennessee . The Great Smoky 
Mountains are part of the Unaka Mountain Range of the B l ue Ridge 
Province of the Southern Appal achian Highl ands (Fenneman 1938). The 
topography of the Great Smoky Mountains is made up of steep ridges , 
dissected by deep narrow val l eys , cut by over 1, 080 km of fast fl owing 
streams (King and Stupka 1950). The main ridge of the mountain chain 
runs northeast to southwest and forms the border between Tennessee and 
North Carol ina. Park el evations range from 275. 3 m at the confl uence of 
Abrams Creek and the Tennesse River (Chil howee Lake) , to 2, 059 m at 
C l ingmans Dome. 
The major soil types found in the park are predominant-l y  of the 
Ramsey Association. These soil s exhibit l ow water retention , medium to 
high acidity and moderate fertil ity (King et al . 1968). 
The cl imate of the Great Smoky Mountains has been cl assified as a 
warm-temperate rain forest (Thornthwaite 1948) . Annual  precipitation 
varies with el evation from 140 em per year to over 200 em per year 
(Stephens 1969). Normal l y, maximum rainfal l  occurs during Jul y ,  and 
minimum rainfal l occurs during September or October. Precipitation 
during 1986 was 37. 6 em bel ow the average annual rainfal l  
(National Weather Service , person. commun . ). 
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Ambient air temperatures also vary with elevation . Temperatures 
decline approximately 4 C per 1, 000 m in elevation. Coldest mean 
temperatures are usually seen in January or February at 3. 3 C, and 
warmest mean temperatures occur in July or August at 23.9 C (United 
States Department of Commerce 1972 ; Stephens 1969). 
With the extreme range in elevation, temperatures, topography, 
aspect and precipitation found in GSMNP, there also occurs a diverse 
plant and animal life. Prior to the reintroduction of river otters, 59 
mammalian species, 130 reptilian species, 200 avian species , 39 
amphibian species and 50 fish species were recorded in the national park 
(King and Stupka 1950). Since the initiation of this reintroduction, one 
additonal fish species , the yellowfin madtom (Noturus flavipinnis) has 
been reintroduced in Abrams Creek {S. Moore , person. commun.). 
Vegetation in GSMNP is diverse. Over 1, 300 species of flowering 
plants , including 131 native trees, and over 2, 400 non-flowering plants , 
including 50 ferns and fern allies, 330 mosses and liverworts, 230 
lichens and 1, 800 fungi have been documented (King and Stupka 1950). 
Abrams Creek Watershed 
Abrams Creek is located in the western portion of GSMNP. The creek 
flows west passing 10. 8 km through Cades Cove , then travelling another 
31. 7 km before emptying into the Little Tennessee River (Chilhowee Lake) , 
located just outside the park boundary {Figure 1). 
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Figure 1. Study area, Great Smoky Mountains National Park, 
1986. 
Abrams Creek is the longest slow moving creek in the Park. It is a 
relatively fertile stream since it flows through limestone deposits in 
Cades Cove , but agricultural practices (cattle , horses and hay leasing) 
have contributed to some warming and silting in the main stream and its 
tributaries (Lennon and Parker 1959). Additionally , heavy summer use at 
the Cades Cove camp ground and picnic area have contributed to some 
siltation and have lowered the overall water quality of Abrams Creek 
(Mathews 1978) . 
Abrams Creek watershed is characterized by low elevation, rolling, 
broad ridges covered predominantly by oak-pine forest types. The terrain 
along the creek often is rough. Approximately 5 . 6  km downstream from 
Cades Cove is an 8 m waterfall. The stream above the falls is 
characterized by small cascades, riffle areas and fast flowing water. 
Bel ow the falls, there are short cascades and long, deep pools. Foot 
trails follow all but 8 . 0  km of the creek; however, access by vehicle 
is limited to only one point , at the Lower Abrams Creek Campground. This 
area is approximately halfway between the waterfalls and the confluence 
of Abrams Creek and Chilhowee Lake. 
Since 1983, stream surveys have been conducted on Abrams Creek to 
assess fish populations and water quality. During 1983-1985, surveys 
were conducted on five different sections, each 200 m long (Figure A-1). 
The method of fish collection was with backpack electro-shockers. Three 
passes were made on each section, and all fish were collected, 
identified, weighed, measured and released . A complete species list for 
8 
Abrams Creek was compiled using these data (Table A-1 ) .  Additional fish 
species which were not collected during these surveys were added to 
this list. These fish were verified to be in Abrams Creek (S. Moore , 
pers. commun. ). Presently, there are six fish families and 25 species 
present in Abrams Creek. 
Water quality parameters also were monitored during the last four 
years (Table A-2) which included water temperatures, pH , conductivity , 
flow, alkalinity, average widths and average depths. 
History of Abrams Creek 
Prior to the formation of GSMN�, most of the land was owned by 
large lumber companies. Logging began on a large scale by 1880 . Between 
1880 and 1900 , logging practices consisted primarily of selective 
cutting in easily accesible areas, mainly those lower elevation areas 
near streams . After 1900, logging practices became mechanized. With the 
aid of railroads, large tracts which had previously been inaccessible 
were logged. In addition , clearcutting rather than selective cutting 
became prevalant throughout the area (Lambert 1958}. 
The Abrams Creek watershed was never logged to the extent other 
watersheds. Morton Butler Timber Co. of Chicago owned this land prior to 
the formation of the park, but decided it was not economically feasible 
to log the 11low-value11 timber found there (Lambert 1958). Most of the 
area remained uncut except for the large flats and coves which were 
cleared for agricultural purposes. 
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I n  1957 , 'the National Park Service, in conjunction with the U.S. 
Fish and Wildlife Service, Tennessee Valley Authority and the Tennessee 
Game and Fish Commission, renovated Abrams Creek . This was done to 
improve sport fishing on the creek. From Abrams Falls to the Tennessee 
River, all fish were killed using a chemical fish toxicant. Forty-six 
species of fish were removed from Abrams Creek, including 16 species 
which previously had not been recorded in the park (Table A-3) (Lennon 
and Parker 1959). 
Abrams Creek has been one of the park 1 s  best trout fishing streams. 
In 1986, it was estimated through creel data that over 1, 028 hours of 
fishing pressure per year (April through October) were placed on the 
upper section of Abrams Creek (above the falls), and 365 hours of 
fishing pressure were placed on the lower section of Abrams Creek . It is 
generally felt that these figures are low estimates (S. Moore , pers. 
commun. ). 
The Great Smoky Mountains National Park annually receives over 
eight million visitors. Abrams Creek is one of the most visited streams 
in the park. An estimated 1, 436 , 890 visitors travel through Cades Cove 
each year . About 20 percent of these people (287, 378 visitors) hike all 
or part of the 4 km (2 1/2 mi) Abrams Falls Trail (R. Yates, pers. 
commun. ). Additionally, Abrams Creek is a popular swimming area during 
the summer. 
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CHAPTER III 
METHODS AND MATERIALS 
In 1986, the Tennessee Valley Authority contracted with an 
experienced fur trapper in North Carolina to provide 10 river otters for 
the reintroduction effort. River otters were obtained from North 
Carolina because they could be legally harvested, and the overall cost 
was less than obtaining them from any other source. Because of North 
Carolina1S trapping regulations, trapping could only occur during the 
North Carolina statewide trapping season, which ran 15 December through 
28 February. 
In February, 1986, trapping began in a variety of locations along 
the North Carolina coast as well as streams and rivers known to contain 
river otters. Areas known to be actively used by otters were trapped 
using 1 3/4 double coil steel leg-hold traps. These activity centers 
were areas such as travel routes, feeding stations or latrine sites. 
Traps were run at least once every 24 hours. Animals were taken back to 
temporary holding facilities where they were held before being 
transported to a holding facility in Knoxville, Tennessee. 
All but two animals were transported by plane to Knoxville. The 
two otters transported by vehicle died from stress-related causes after 
the vehicle became stuck in a snowstorm. 
Upon arrival in Knoxville, each animal was visually examined by 
personnel from the University of Tennessee, College of Veterinary 
Medicine. Mortality from stress-related causes occurs frequently in 
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river otters (Hoover et al. 1985, Clark 1984). For this reason, as 
otters were received they all were held in an enclosure for a week prior 
to implanting radio transmitters. This holding period allowed the 
animals adequate time to recover from stress they may have experienced 
as a result of handling and transport, and allow time necessary to 
screen for diseases like salmonellosis, which otters could be 
incubating. 
The otters were held together in large covered enclosures 
measuring 3 x 4 m. Normally, no more than six or seven otters were in 
captivity at any one time. Enclosures had concrete floors, but were 
bedded daily with clean, fresh straw. Den boxes and water tanks were 
also provided. 
Originally, the river otters were offered exotic feline diet 
(Nebraska Brand Chopped Frozen Feline Food, Central Nebraska Packing, 
Inc., North Platte, NB), a commercially prepared diet consisting of 
horse meat, bone and fish meal, ground up vegetables and vitamins. This 
exotic feline diet is reported to be readily consumed by captive river 
otters (Hoover et al. 1985). However, the wild caught otters in our 
study refused to eat it. Since they had been fed fresh fish in 
captivity, while in North Carolina, it was decided to continue feeding 
fresh fish. Other studies have fed such food items as raw nutria and 
alligator meat mixed with dry dog food (Hoover et al. 1985). We chose to 
feed fish supplemented with vitamins. 
Otters were fed fresh fish ad libatum. Most fish were obtained by 
electro-shocking a local reservoir. Major fish species fed included 
carp (Cyprinus carpio), gizzard shad (Dorosoma cepedianum) and bluegill 
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(Lepomis macrochirus) .  Additionally , frozen smelt , obtain from a nearby 
zoo , were fed when administering oral antibiotic pills. Many of the fish 
species (e. g .  bass, carp and shad) used as otter food contained high 
levels of thiaminase, an enzyme that destroys the thiamin molecule. A 
deficiency of thiamin can cause weight loss, diarrhea and even paralysis 
(Ensminger and Olentine 1978 ) .  To prevent this, thiamin was supplemented 
in the otters ' diet at a dose of 20-25 mg daily (Butler Co. , Memphis, 
TN). 1978). Otters were also given daily doses of the antibiotic 
amoxicillin (Amoxi-tabs Beecham Co. , Bristol, Tn), in the food. 
Injectable antibiotics, benzathine penicillin G and procaine pencillin G 
(Benza-pen, Beecham Co . ,  Bristol, Tn ) were given as intramuscular 
inj ections each time the animals were restrained. Animals with severe 
trap inj uries were caught in a squeeze cage and injected daily . 
River otters are reported to be susceptible to many diseases. 
Canine distemper, feline panleukopenia, rabies and parvovirus have all 
been reported in river otters and mustelids (Hoover et al. 1985). 
Vaccinations, approved for domestic animals, are commercially available 
for prevention of these diseases . The decision to give them to otters in 
a reintroduction may be j ustified for two reasons . First, vaccinations 
may offer some protection to the otter while in captivity, and second, 
vaccinations may provide protection to the animal after release, should 
the otter come in contact with domestic animals . 
An alternative to vaccinations is isolation of the animals while in 
captivity and before release. We believed the safest way to prevent 
disease in this study was to prevent the exposure of the otters to any 
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disease-carrying agents. This was accomplished by housing the otters in 
a holding facility away from the veterinary hospital, and isolated 
from animals which might transmit diseases. In addition , we limited the 
number of people who came in contact with the otters. 
Because we utilized the isolation procedure , no vaccinations were 
administered to the otters in this study. We believed the isolation 
procedure was more effective controlling diseases than vaccinations . 
All otters had some inj ury upon arrival in Knoxville. These 
inj uries occurred when trapped or transported. The maj or types were 
foot/leg injuries . Injuries were classified in one of three catagories 
of severity : 1. ) Slight - usually minor lacerations which required 
little or no medical attention. (e. g. a break in the skin but no muscle 
or bone exposure) . 2 . )  Moderate - amputation (either by the trap or the 
veterinarian) of a digit or appendage. 3. ) Severe - injuries which 
required extensive medical and surgical intervention . Of the 14 otters 
examined (two otters died in transport and were not included) five (36%) 
had slight injuries , seven (50%) had moderate inj uries, and two (14%) 
had severe inj uries. 
All otters were held a minimum of 10 days {seven prior to surgery 
and three post-surgery) regardless of the severity of inj uries. If the 
inj ury was moderate to severe , animals often were held for additional 
time until the injury had healed adequately. On the average, otters with 
slight inj uries were held 13 days (from the time of arrival in Knoxville 
until the time of release) . Otters with moderate inj uries were held an 
average of 18 days , and the two otters with severe inj uries were held an 
average of 65 days before their release (Table 1). 
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Table 1. Summary of translocation - associated 
river otter injuries. 
Animal 
No. 
M3 
M4 
F5 
F6 
M7 
M8 
F9 
M10 
Mll 
M12 
Number of 
days in 
captivity 
12 
12 
12 
45 
85 
15 
17 
17 
20 * 
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Classification 
of injury 
Inj ury 
description 
Slight Carpal pads of left middle 
digits excoriated. 
Moderate Digits II, III and IV of 
left front foot mutilated . 
Second phal anx of digits 
exposed. 
Moderate Third phalanx of digit II 
on left front foot missing 
Third phalanx of digit III 
of left front foot dis­
articulated. 
Severe 
Severe 
Slight 
Left metacarpal bones exposed 
medially and laterally. 
Compound fracture of distal 
third of right radius and 
ulna . 
Left front foot excoriated 
across digital pad III. Minor 
cut right front foot. 
Moderate Digits III and IV of left 
front foot inj ured . Distal 
end of second phal anx of 
both digits exposed. 
Slight 
Slight 
Cut in area of left 
metatarsus . 
Digits III and IV on right 
front foot traumatically 
amputated. 
Moderate Digits III and IV on left 
front missing at level of 
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distal end of first 
phalanx . 
Table 1. (cont.) 
Animal Number of Classification 
No. days in of injury 
M13 28 * Moderate 
Ml4 31 Moderate 
F15 8 Slight 
M16 20 * Moderate 
Injury 
description 
Digital pads of II, III, 
IV and V of left front 
foot excoriated. 
Gash across the dorsal 
aspect of left carpus at 
digit 5, tissue mascerated. 
Laceration on left dorsal 
tarsus. 
Digit II and IV of left 
front foot amputated. 
* Surplus animals. The amount of time these animals were in 
captivity was not necessarily due to their injuries, and 
were not used when estimating the average time in 
captivity as a result of injury. 
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A total of 16 river otters were purchased from North Carolina. 
Eleven otters were used in the GSMNP reintroduction. Of the remaining 
five otters, two died from stress in transport as previously mentioned, 
and three were released at other locations in East Tennessee without 
transmitters, because they were considered surplus animals. After the 
otters were held one week, each was transported to the College of 
Veterinary Medicine to be evaluated. It was found to be less stressful 
to the otter if a squeeze cage was placed against the entrance hole of 
the den box; the squeeze cage was covered with a blanket. Normally, an 
otter was coaxed to enter the darkened squeeze cage and the door 
lowered. If the otter was not in the den box, then the squeeze cage was 
placed against the wall of the enclosure , and the animal corraled into 
it. Often, this process was accomplished by one person; this method 
proved successful in all instances, and in the author's opinion, was 
less stressful to the otter than the method described by Shirley et al. 
(1983) . 
Once at the UT Veterinary Teaching Hospital, animals were 
tranquilized using ketamine hydrochloride {Ketaset, Bristol-Meyer Co. , 
Syracuse, NY). A dosage of 22 mg ketamine per kg of body weight was 
inj ected intramuscularly. 
Rectal swabs for salmonellosis were taken on nine of the 14 otters. 
Salmonellosis had been reported from river otters used in other 
reintroduction attempts and held under similar cicumstances in Oklahoma 
(Hoover et al. 1985). No evidence of salmonellosis was evident based on 
one culture. Additionally, eight otters were cultured for Campylobacter 
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spp. and since all were negative , the remaining otters were not cultured 
for this agent. 
Blood samples were collected at least once from each otter. These 
samples were used to check for the presence of microfilaria. Four of the 
14 otters were found to have microfilaria (Dirofilaria lutrae) , however 
no detectable diseases were observed associated with these microfilaria . 
Fecal parasite checks were made on all of the otters. This was done 
using a pooled fecal sample from the otter enclosure. Nine different 
p arasites were identified (Table B- 1). Each otter was treated with 
Ivermectin (Ivomec , MSD Ag Vet , Rahway NJ) to reduce the number of 
internal parasites. Hemograms and blood chemistries were also completed 
on each animal (Table B-2 , B-3 , B-4 and B-5) . These were used to assess 
the general condition of the animals while in captivity , as well as to 
add to the literature regarding normal volumes for these parameters . 
Body measurements (Table 2) and weights (Table 3) were recorded for 
each otter. On the average , males were larger than females . Mustelids 
normally exhibit a distinct sexual dimorphism (Stephenson 1977 , Powell 
1979). Any scars , a bnormalities or old injuries also were noted . Animals 
were further examined to determine approximate age (adult or subadult) , 
and reproductive condition. One female gave birth to four pups while in 
confinement; however , all four pups died less than two weeks after 
birth. Therefore , the remaining four females were radiographed to 
determine if they were pregnant . None of the remaining females exhibited 
any radiographic signs of pregnancy. 
Surgically implantable transmitters ( 150- 151 MHz , Telonics , Inc . , 
Mesa , AZ) were placed in 11  otters: si x males and five females. One male 
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Table 2. Body measurements (em} of river otters released 
in Abrams Creek, GSMNP, 1986. 
Animal Total Tail Hind Skull Skull 
No. Sex Length Length Foot Ear Length Width 
3 M 122. 0 46. 0 12. 9 2. 4 14. 1 15. 4 
4 M 126. 8 52. 0  12. 2 2. 5 14. 0 12. 0 
5 F 106. 0 42. 0  12.3 2. 1 12. 8 11. 2 
6 F 116. 5 46. 0 12. 8 2. 0 13. 5 13. 0 
8 M 127. 0 51. 5  14. 0 2. 1 15.5 14. 0 
9 F 113. 0 46. 0 11. 7 2. 1 14. 2 13. 5 
10 M 112. 5 43. 5 13. 0 2. 3 12. 5 14. 8 
12 M 124. 5 51. 0  14. 0 2. 1 14. 0 14. 6 
13 F 92. 5 37. 0 11. 7 2. 0 11. 5 11. 5 
14 M 131. 0 55. 0 14. 4 2. 5 15. 0 14.5 
15 F 105. 5 42. 0 12. 4 1. 8 13. 4 12. 0 
------------------------------------------------------------
Range 92. 5 37. 0 11. 0 1. 8 11. 5 11. 2 
to to to to to to 
127. 0 55. 0 14. 4 2. 5 15. 5 15. 4 
Mean 115. 11 46. 3 12. 6 2. 2 13. 9 13. 1 
Table 3. Weights (kg) of river otters reintroduced i'n Abrams 
Creek, GSMNP, 1986. 
Animal No. 
3 
4 
5 
6 
8 
9 
10 
12 
13 
14 
15 
Range 3.96 to 
Female X 6.04 
Male x 9. 38 
Sex Weight 
M 9.16 
M 8.45 
F 5. 90 
F 8.10 
M 11. 70 
F 7. 20 
M 8. 10 
M 9.80 
F 3. 96 
M 9. 07 
F 5. 02 
11. 7 
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died two weeks after release and his transmitter was removed , 
sterilized , and placed in another male. Cause of death was uncertain; 
however , all four of his canine teeth were broken or worn off upon his 
arrival in Knoxville and it is believed that he starved. Transmitters were 
inserted through a paralumbar incision , using surgical procedures 
outlined by Melquist and Hornocker (1979a) .  All transmitters were 
checked before and after implantation to insure they were functioning 
properly. 
After transmitter implantation , all animals were returned to their 
enclosure for three to five days. This recovery time was used for 
examination and observation. Melquist and Hornocker (1983 ) , and Foy 
(1984 ) reported that this type of surgery can be done in the field and 
animals can be released immediately after waking up from sedation. 
However, we felt it was important for the safety of these animals to 
insure full recovery from surgery prior to release. Mortality of river 
otters during captivity and the first days following release has been 
high in many states. Colorado experienced 8 pre-release deaths and one 
otter died shortly after release. Eight of 10 radio transmittered otter 
in Arizona died within 2 weeks following release , and 4 of 10 otters 
reintroduced on Oklahoma died within 5 weeks following release (Erickson 
1984).  
Radio Telemetry 
As soon as otters were j udged ready, they were released in groups 
of two or three at the Abrams Creek Parking Area in Cades Cove. Radio 
tracking was conducted on a daily basis from the time of the first 
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release , 28 February 1986. Information from radio tracking was used for 
evaluating dispersal , home range , food habits, and social interactions. 
Radio transmittered animals were monitored from the ground and using 
aerial homing techniques (Springer 1979 , Melquist and Hornocker 1983 ) .  A 
TS-1 Scanner/Programmer in conjunction with a R-2/150 Receiver 
(Telonics , Mesa , AZ ) equipped with a 2 element H antenna was used for 
obtaining most locations. A whip antenna was mounted on top of the 
truck to locate animals near the road. 
Triangulation was not used because it was possible to get an 
accurate location of the animal on the creek. Average distance from the 
animal to the observer was 100 m or less. Maximum ground-to-ground 
range of the transmitter varied , but was approximately 0. 8 km to 1.2 km. 
This range varied due to 1 )  topography, 2 )  whether or not the animal 
was in a den, 3 )  vegetation cover , and 4) whether the animal was in the 
water or on the stream edge. 
A Cessna 172 airplane with H antennas mounted on each wing was used 
to locate hard to find animals. Maximum air-to-ground range was about 11 
km while flying 900 m above ground (Melquist and Hornocker 1983, B .  
Kindy, pers. commun. ) .  
Dispersal 
The furthest distance travelled was calculated for each otter . This 
was accomplished by measuring the distance from the release site to the 
furthest point travelled to by an otter. 
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Home Range : 
Home range length was calculated by measuring the total length of 
stream and lakeshore travelled by an otter. Home range boundaries were 
used when an otter used an area on at least two occasions. Single visits 
to areas outside these boundaries were considered exploritory and not 
part of the animals home range. 
Daily Movements 
Otters were located as close to the same time each day as possible. 
However, due to the inaccessibility of the area, and given that the 
otters often moved long distances during a 24 hour period, it was not 
always possible to locate these animals at exactly the same time each 
day. When otters were located on consecutive days, the distance from the 
last location was calculated to produce a rough estimate of distance 
travelled during a 24 hour period. 
Food Habits 
Fresh otter scats were collected during the study to determine 
feeding habits. River otter scats are easily identified. Most scats are 
approximately 20 mm in diameter and occur in two, three or four curved 
segments each about 40-80 mm long (Greer 1955). Often the scats were 
covered with a thin, greenish mucus. The function of this mucus is to 
protect the intestinal lining from abrasions by hard, sharp fragments 
from food items (Lagler and Ostenson 194 2). The search routine for 
scats consisted of going into an area where an otter had been located 
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for at least 2 consecutive days. On many occasions no scats were 
located, or the underbrush was too thick to effectively search for 
scats. When scats were located, they were collected, labeled and taken 
to the laboratory for later analysis. Often , latrine sites {two or more 
scats together) were located and a total number of scats per pile were 
estimated. Areas in which scats were collected were described. Scats 
were washed with warm water and alcohol, air-dried and separated for 
further analysis. 
Scat material was initially spread on paper and carefully sorted to 
remove potentially diagnostic fish elements. Material discarded at this 
point consisted mostly of fragments of scales , vertebrae, ribs, 
pterygiophores {fin supports) and fin rays. These types of elements were 
usually retained in samples that appeared to contain low numbers of fish 
bcnes. 
Subsequently, the retained material was once again sorted and 
carefully screened for elements that were useful in identification to 
the lowest possible taxon. A high degree of selectivity of diagnostic 
elements was considered necessary , as it was impractical to attempt 
identification of as many as possible of the thousands of elements , many 
of which were fragmentary . 
Identification was accomplished by direct comparison of bony 
elements with comparative skeletal material from the zooarchaelogical 
skeletal collection housed in the Department of Anthropology at the 
University of Tennessee. 
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The types of bony elements useful for identification varied, often 
dependent on the groups of fishes involved, as well as their relative 
sizes. For example, in the family Cyprinidae {minnows), pharygeal bones 
and their teeth were often important diagnostic features. 
Besides dental formulae, the shape of the teeth (which are subject 
to constant wear and replacement), as well as the shape and thickness of 
the pharyngeal bone itself, were sometimes useful in identification of 
individuals to species. 
Although the pharyngeals were less important in the identification 
of catostomid (sucker) remains, a greater diversity of element types 
was utilized for comparison. Some of the more frequently used bones were 
the maxillary, dentary, hyomandibular, and bones of the hyoid and 
opercular series, although many other bony elements were utilized, as 
well. In general, elements of the cranium were used in all the different 
groups of fish identification (Figure C-1). Occasionally, axial 
skeletal bones (e.g. vertebrae) were of importance in fish 
identification (e. g. the highly unmodified fenestrate vertebrae of 
Salmo gairdneri, the rainbow trout). 
Minimum number of individuals (MNI) of a taxon was determined by 
adding all elements of that taxon that clearly were representative of 
different specimens. Usually, the type of element (e.g. dentary) from 
one side (left or right) found to be in greatest quantity was utilized, 
as well as size differences, in determining MNI for a given taxon. For 
example, if there were more maxillary bones (e.g. nine) representative 
of a taxon than any other type of bone in the sample, and five of the 
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bones were from one side , then the MNI for that taxon was calculated as 
five , unless one or more of the elements from the opposite side were 
clearly different in size from all those from the left side. 
Size estimation of specimens represented by the elements used in 
MNI determination was accomplished by direct comparison of each element 
with the same bones from comparative skeletal material with known 
standard length measurements (standard length being the straightline 
measurement from the anterior part of the fish to the end of the 
vertebral column at the base of the caudal fin). This method is based 
upon the general assumption of the existence of a linear proportional 
relationship between bone dimensions and fish size (Casteel 1976 ) .  Thus, 
if a bone (or fragment of a bone) appeared to be approximately 3/4 as 
large (in one or more dimensions) as the bone from a comparative 
specimen with a known standard length of 160 mm, the estimated standard 
length of the bone from the scat sample was determined to be about 120 
mm. Unfortunately, the large number of elements and their often highly 
fragmentary nature rendered precise proportional determination by 
measurement (as suggested by Casteel, 1976 ) impossible. However, 
estimates of original fish size obtained by the more subj ective visual 
comparison method used in this study are considered here to be 
reasonably accurate and useful, at least for lumping identified fish 
taxa into fairly distinct size classes (e. g. 50-100 mm minnows as 
distinct from 150-300 mm minnows) , 
Food items were calculated on the basis of percentage of occurrence 
by dividing the number of scats into the number of occurrences of a food 
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category. For example , if one scat was found to contain mostl y crayfish 
and a small number of fish bones , each was considered as occurring only 
once (Wilson 1954; Ryder 1955; Grenfel l 1974; Hol combe 1980; Chabreck et 
al. 1982 ) . The author chose to use percentage of occurrence for several 
reasons. Erlinge ( 1968b ) studied captive European river otters in South 
Sweden found that scat analysis calculated by frequency of occurrence, 
gives a true picture of the rel ative importance of the different food 
items eaten. Additional ly ,  all other food studies done has been based on 
frequency of occurrence , and by doing this study the same it lends 
itself well for comparison. Vol ume measurements were not considered to 
be feasibl e due to the l arge amount of crayfish exoskeleton which passes 
through the otter 1 s  digestive tract compared to remains of fish which 
original l y  made up a larger volume of food (Pierce 1979 ). 
It is important to note that scat analysis has limitations when 
determining actual feeding habits . Lagler and Ostenson (1942 )  pointed 
out that digestible material is l argely absorbed and is not present in 
the scat. Therefore , animals with few hard body parts are not adequatel y  
represented in the scat . Additionall y, exposure to the elements may 
al ter scat contents. Of more importance, the food items with many hard 
body parts (e.g. crayfish ) contribute more volume than do fleshier prey 
such as fish (Pierce 1979) . 
Den and Resting Sites 
Den sites were actively sought when an otter had been located in 
the same area on more than one occasion. When a den or resting site was 
l ocated, it was examined and described . 
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Social I nteraction 
I nteraction between otters was recorded. When an otter was located 
within 300 m of another otter, they were considered in association with 
one another. Percentage of time alone and in association with another 
otter was calculated for each otter. Additionally, time of day and 
season when animals were found in association were recorded. 
Data Analysis 
Differences in distances travelled in a 24 hour period, and home 
range sizes between sexes were investigated using Student's t-test. 
Frequency of movements for sexes was also investigated using analysis of 
variance procedures (Snedcor and Cochran 1967}. 
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CHAPTER IV 
RESULTS AND DISCUSSION 
Post Release Movements 
Otter movements varied after release. All males (n=5) moved 
downstream at least 4. 0 km (x = 5. 1 km) within the first 48 hours after 
release. All females (n = 5) stayed within 1. 6 km of the release site 
the first 3 days, and in 2 instances (F15 and F9), for 12 and 14 days, 
respectively. Females moved away from the release site (X = 4. 0 km) 
after an average of 3 days (r = 2 and 5 days), with the exception of F15 
who remained stationary for six days. By approximately one month after 
release, all animals appeared to have established a home range. 
Erickson (1984 p 6) found that animals released at the same 
location were "able to space themselves appropriately in relation to the 
resources of their new environment and maximize their post-release 
interactions, and minimize total movement from the release site. 11 
Results of the present study indicated this was true in GSMNP. The 
reintroduced otters spaced themselves relatively evenly along Abrams 
Creek, and frequently interacted. 
Normally all routes of dispersal followed Abrams Creek (Figure 2). 
All but one otter dispersed downstream from the release site. However, 
one female (F15) dispersed upstream into Cades Cove, where she remained 
for three weeks. Contact was lost with her on 30 April 1986; she was not 
located again until 16 June 1986, when she was found in the Laurel Creek 
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drainage (Figure 3). To reach the Laurel Creek drainage, this animal 
likely crossed Crib Gap, the main entrance to Cades Cove from the East, 
and traversed a minimum distance of 2. 4 km overland. 
Overland travel is not unknown for river otters. River otters in 
Idaho were recorded travelling overland up to 3 km (Melquist and 
Hornocker 1983). Liers (1951) documented one of his otters travelling 
9.6 km overland before being trapped in a farm yard. Dispersal of 
juveniles appears to be the primary reason for overland travel in 
native river otters (Melquist and Hornocker 1983). 
The furthest distance travelled from the release site by an otter 
in this study was 39.2 km by M8, followed closely by Fl5 who travelled 
36. 5 km. On the average, females travelled 21. 3 km from the release site 
(r = 8. 4 to 36. 5 km), while males travelled an average of 27. 6 km (r = 
16.0 to 39. 2 km) (Table 4). Each otter apparently explored large 
sections of Abrams Creek before establishing a home range. On the 
average, males had larger exploratory movements (x = 28. 0 km), than 
females (x = 22. 8 km). There was no significant difference in dispersal 
(p = 0. 28) between sexes. However, there was considerable variation 
among individuals. 
Radio Telemetry 
Eight of 11 otters (four males and four females) were monitored for 
309 days, during which time 635 radio locations {x = 79. 4 locations per 
otter) were recorded (Table 5). The study was designed so that the 
otters would be monitored through the end of 1986, however sporadic 
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Table 4. Furthest distance travelled from the release 
site by river otter reintroduced on Abrams 
Creek, GSMNP, 1986. 
Otter No. Distance (km) 
F5 16.5 
F6 30.1 
F9 8.4 
F15 36.5 
M8 39.2 
M10 24. 8 
M12 16.0 
M14 32.3 
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Table 5. Summary of telemetry locations on river otters 
released on Abrams Creek in GSMNP between 26 
February and 31 December 1986. 
Animal No. of Date Date of 
No . Sex Locations Released Last Location 
5 F 105 26 February 13 January 1987 
6 F 59 31 March 9 February 1987 
8 M 95 21 March 9 February 1987 
9 F 74 17 March 8 August 1986 
10 M 73 2 March 15 August 1986 
12 M 120 17 March 1 January 1987 
14 M 45 31 March 1 January 1987 
15 F 62 24 March 16 November 1986 
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l ocat i ons were made afte r 31  Decembe r  1987 , t i l l  a l l transmi tters q u i t .  
B ecause one  otter d i ed ear l y  ( 1 3  days post- re l ease } and  two other  
an i ma l s apparentl y had  premature  transm i tter fai l ure , these three  
otters were not  used i n  the  data an a l ysi s .  
T h e  rad i o  transmi tters used i n  th i s  study wer e  adve rti sed as h av i ng 
a l i fe o f  1 2  to 14 months . Howeve r ,  the  author b e l i eves that two 
transmi tters mal funct i oned l ess than one  wee k  fo l l owi n g  re l ease . 
P ossi b l y  the  two otters may have moved out  o f  the  study area , h owever  
th i s  is  u n l i ke l y  si n c e  two thorough  aer i a l  searches (one  the day after 
re l ease o f  one  o f  the  otters) fa i l ed to turn up the  otters . Other 
stud i es have e xpe r i enced  si mi l ar pro b l ems wi th th e i r  rad i o  transmi tters 
( S e r fass 1984 , Er i ckson 1984 ) . 
I n  summary , o f  the  1 1  otters re l eased , three  si gn a l s were  1 1 l ost11 
wi th i n  two wee ks ,  three  transm i tters apparen t l y q u i t o pe rati n g on or 
about 8 August , 15 August and 16  Novembe r ,  and f i ve a n i ma l s  we re 
mon i tored  th rough  31 Decembe r 1986 ( F i gure  4 ) . 
H ome Range 
S i x  of the e i ght  o tters ( M10 , M12 , M14 , F5 , F6 , F9 ) estab l i shed 
h ome  ranges al ong  Ab rams Cree k .  One  fema l e ( F1 5 )  estab l i sh e d  a h ome 
range  i n  Lau re l  Cre e k  dra i nage . A ma l e ( M8 )  estab l i shed h i s  home range 
i n  Te l l i co Reservo i r ( F i g u r e  5 ) . 
The  average h ome range l ength for  a l l otters i n  th i s  study , was 
1 5 . 0  km (r = 8 . 8  to 23 . 5  km ) (Tab l e  6 ) ; t h e  mean home range  l ength fo r 
fema l es averaged 15 . 9  km ( r  = 9 . 2  to 23 . 5  km) and  mal es averaged 14 . 1  km 
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F i g u r e  5 .  ( Cont . ) 
Table 6. Lengths of home ranges for river otters released 
in Abrams Creek ,  GSMNP , 1986-1987. 
Animal Home range 
No. length 
F5 . 9 . 2  km 
F6 17 . 9  km 
F9 . 13. 1 km 
Fl5 23. 5 km 
M8 . 12.2 km 
M10 17. 7 km 
M12 17 . 6  km 
M14 8. 8 km 
Average Home Range length . . 14. 9 km 
Average Home Range Females . 15. 9 km 
Average Home Range Males 14. 1 km 
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{r = 8 . 8  to 17 . 7  km). There were no significant differences in home 
range length between sexes {p > 0. 05) ; however, differences between 
indi viduals were considerable. These findings are in contrast with other 
river otter studies since the home ranges are smaller in this study . 
Home range length of native river otter in Idaho varied depending on the 
season and among animal s of the same age and social status. However, 
the average adult male exhibited a home range of 50 km while the adult 
female home range was only 44. 3 km {Melquist and Hornocker 1983). Male 
European river otter {Lutra lutra) were found to have larger home ranges 
than females, at 15 . 3  km and 1 1  km, respectively {Erlinge 1967a) . River 
otters reintroduced in a riverine system in Missouri also had 
significantly different home range lengths ; males averaged 40. 3, km 
while females averaged 24 . 0  km {Erickson 1984) 
Otter home ranges are usual l y  oriented along water courses and are 
l inear in shape {Powell 1979). Food availability, habitat quality, 
season, weather conditions and inte raction with other otters could 
influence the size and shape of an otter ' s  home range {Hornocker et al . 
1983) . 
River otters home range length/size depends on the habitat 
however, (e. g. mountain stream , marsh, reservoir) in which the animal is 
found, and the resources available in that hab i tat . Melquist and 
Hornoc ker (1983) determined that otters in Idaho develop a strong site 
attachment. A strong site attachment influences an animal to remain in 
the same area, thus creating a home range. These site attachments are 
for food resources , shelter , and social interactions with other otters . 
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The m i n i mum annua l  h ome range fo r otter i n  I daho  was 3 1  km (Me l qu i st and 
Hornocker  1983 ) . The  average h ome  range l en gth for otters r e i ntroduced 
i nto a r i ve r i ne system i n  M i ssou r i  was 32 . 2  km ( E r i c kson 1984 ) . Wh i l e  
mean home range si z e  for  otters r e i n troduced i n  a l ake  hab i tat i n  
M i ssou r i  were  9 . 1  km ( E r i ckson 1984 ) . Perhaps , hab i tat  qua l i ty i n  Abrams 
Creek  i s  supe r i or  to that o f  I daho  and M i ssou r i  study si tes . I f  th i s  i s  
true , i t  may h e l p expl a i n  the  sma l l h ome ranges exhib i ted  by otters i n  
th i s  study . Otters l i v i n g  i n  d i fferent hab i tat types other  than  
r i ver i n e , e x h i b i t  a d i fferent  h ome range patte rn . Fema l e otters in a 
Texas marsh we re  fou n d  to  ut i l i ze 295 ha as a h ome range , wh i l e  mal es 
ut i l i ze d  400 ha ( F oy 1984 ) . 
Of  the  8 o tters mon i tored l onger  than one  month , seven estab l i sh e d  
h ome ranges that o ve r l apped a po rt i on o f  at  l east one  other  otter ' s  
h ome range  ( F i g u re 6 ) . Ove r l ap occur red near  the  edge  o f  the  an i ma l s '  
h ome range . However ,  otters travel l ed through l arge  sect i ons o f  
adj o i n i ng otters ' h ome ranges . Home range over l ap occurs dependin g  aga i n  
o n  h a b i tat type , o tter  densi ty and the  t i me o f  year . Nat i ve  otters i n  
I daho had extensi v e  home ran g e  over l ap .  I n  a l l study areas mal e/ma l e ,  
ma l e/fema l e and  femal e/fema l e over l aps occurred  (Me l qu i st and Hornocker  
1983 ) . Re i ntroduced  otters i n  M i ssou r i  e xh i b i te d  h ome range ove r l ap 
i n tra- and i nte rse x ua l l y  as wel l  (Er i ckson 1984 ) . 
Da i l y  Movements 
A mean da i l y  d i stance  trave l l ed was cal cu l ated for each an i ma l  
( Tab l e 7 ) . T h e  max i mum d i stanc e  trave l l ed dur i ng a 2 4  hour  per i od ranged 
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F i gure 6 .  Home range ove r l ap o f  r i ve r  otters re i ntroduced i n  
Abr ams Cree k .  GSMN P ,  1986 . * R e le a s e  a i l e  
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Table 7. Mean distance travelled in a 24 hour period by 8 
river otters released in Abrams CreeK , GSMNP , 
1986. 
Mean 
Distance Travelled Range 
Anima 1 
Number sex km mi n * Min. Max. 
6 F 1. 81 1. 0 8 0 6. 4 
9 F 2. 60 1. 6 30 0 7. 7 
5 F 1 .55 0. 9 30 0 5. 6 
15 F 2. 50 1. 6 16 0 9 . 2  
8 M 2. 14 1. 2 35 0 10. 6 
14 M 1 . 45 0. 8 4 1 3. 5 
12 M 2. 55 1. 4 45 0 6. 3 
10  M 2. 30 1. 4 27 0 9. 8 
Average 2 . 1 1  1. 2 0 . 13 7. 4 
* n equals the number of 24 hour observations. 
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from 1 . 5  km to 2.6 km. If the animal was found in the same location the 
following day , a distance of 0 km was recorded . Distances moved during a 
24 hour period ranged from 0 to 10. 6 km. The mean 24 hour distance moved 
was the same for males and females { 2. 1  km). These results are similar 
to 24 hour movements exhibited by otters in a Texas marsh { Fay 1984); 
average 24 hour movements were 3. 6 km . The maximum movement recorded for 
a 24 hour period was 7. 3 km { Fay 1984) . In Idaho, a dispersing young 
male otter moved 42 km in 24 hours . However, the average distance moved 
in 24 hours was found to be 4 km (Melquist and Hornocker 1983). Native 
otters in Sweden travelled an average of 1 to 5 km per 24 hours 
depending on the season (Erlinge 1967a). The extent of daily movements 
may reflect two possibilities. Erlinge (1967a) found otters in Sweden 
made two types of movements : travel and foraging. Foraging movements 
often were slower and in a zig-zag pattern . While travel movements were 
al ways faster and more direct . Travel movements were exhibited more by 
males . Erlinge concluded that male otters were 1 1 patroling 11 the 
boundaries of their ranges and reinforcing their scent markings . 
Food Habits 
A total of 42 samples consisting of 75 scats were collected during 
the study. All scats were collected from moss-covered creek banks , 
except one that was collected from a large rock in the middle of Rabbit 
Creek . Tumlison (1984) found 54% of river otter scats collected in 
Arkansas on moss or leaf covered creek banks . In several instances, two 
or more scats were deposited in the same area, possibly indicating a 
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scent post . Scent marking is probably the most important means of 
communication between river otters (Toweill and Tabor 1982, Melquist and 
Hornocker 1983). Normally otters scent mark by repeatedl y  defecating in 
the same area . Usual l y  prominent areas such as on the bank or l arge 
rocks . 
The majority of the otter scats (84%) were col l ected within 4. 5 km 
above Abrams Fall s, 5 . 3% were col l ected approximatel y  1. 6 km bel ow 
Abrams Fal l s , 6 . 6% were col lected al ong Littl e Bottoms area of Abrams 
Creek (l ower Abrams), and 4. 0% were found on Rabbit Creek (Figure 7) . 
Crayfish represented the most frequentl y  occurri ng food item (Tabl e  
8) . Crayfish remains were found in 95% of the 42 scats and l atrine 
sampl es. Additional ly ,  crayfish were an important food item during every 
month of the study. This finding is consistent with Grenfel l (1974) and 
Pierce (1979). Other studies have found crayfish second to fish in 
frequency of occurrence (Shel don and Tol l 1964, Toweil l 1974, 
Lauhachinda 1978) . 
Fish remains occurred in 90% of al l scats . Five fish famil ies and 
1 1  species were represented (Table 9) . Whi te suckers (Catostomu s 
commersoni) made u p  57% by number of fish eaten, fol lowed by 
stonerol l ers (Campostoma anomal um) (50%). Other fish occurring 
frequentl y  were northern hog suckers (Hypentilium nigricans) (40%) , and 
creek chub (Semotil us atromacul atus) (33%). Onl y two species of game 
fish, rainbow trout (Salmo gairdneri) and rockbass (Ambl op l ites 
rupestris) , were identified in scats at 14 . 0% and 2 . 3% respectivel y. It 
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Table 8 .  Non-fish food items identified in river otter 
scats collected between 9 April , 1986 and 
28 September , 1986. 
No. of Frequency of 
occurrence occurrence 
Crayfish 40 95 . 0% 
Turtles 8 19 . 0% 
Frogs 9 21 . 0% 
Salamanders 2 4 . 7% 
I nsects 2 4. 7% 
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Table 9 .  Fish species identified in river otter scats 
collected between 9 April, 1986 and 28 September , 
1986. 
F ISH 
Salmonidae 
Salmo gairdneri 
Cyprinidae 
Campo stoma anomalum 
Nocomis micropogon 
Notropis sp. 
Rhinichthys atraulus 
Semotil us atromaculatus 
Catostomidae 
Catostomus commersoni 
Hypentilium nigricans 
Moxostoma erythrurum 
Centrarchidae 
Ambloplites rupestris 
Percidae 
Etheostoma sp . 
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No . of Frequency of 
occurrence occurrence 
36 90% 
6 14.3% 
6 14 . 3% 
29 69 . 0% 
21 50. 0% 
1 2. 3% 
1 2.3% 
6 14 . 0% 
14 33 . 0% 
28 67. 0% 
24 57.0% 
17 40. 0% 
1 2 . 3% 
1 2. 3% 
1 2. 3% 
1 2. 3% 
1 2.3% 
i s  i mpor tant  to n o te that 5 o f  t h e  6 ra i n bow trout  were  i n  the  50- 1 00  mm 
si z e  range ; th i s  i s  consi dered f i nge r l i ng si z e . 
Crayfi sh a r e  obv i o usl y an  i mportant food  i tem for r i ve r  otters . 
The i r  product i v i ty ( Pennak  1978 , Arr i ngton 198 1 ) , si z e , spee d  and 
propensi ty for sha l l ow water ( Pennak  197 8 )  ma ke  them easi l y  accessi b l e 
to r i v e r  otters . When  a food sourc e  i s  avai l ab l e su c h  as crayf i sh ,  
r i ve r  otters wi l l  expl o i t  i t ,  g i ven  th i s  spe c i es '  opportun i st i c 
tendan c i es ( Ch an i n 1985 ) . 
Raccoons ( Pr o cyon l oto r )  and  m i nk ( Muste l a  v i son ) a l so consume 
c rayf i sh . However , i t  i s  not  a maj or  por ti on o f  th ese an i ma l s  d i ets 
( Towe i l l  and  Ta b o r  1982 ) and thus c ompeti ti on l i ke l y  i s  m i n i ma l . 
Trout regu l ar l y  consume c rayf i sh ;  h owever , ra i nbow and b r own trout 
fee d  pr i mar i l y  on aquati c i nsects ,  ter restr i a l i nse cts , sn a i l s  and sma l l 
f i sh es ( Pf l i eger  1975) . I n  a food  study of  ra i n bow and b ro o k  trout i n  
G SMN P , Habera ( 1987 ) found that 1 3 % ( by occur rence ) o f  ra i n bow trout 
and 29% o f  b r o o k  trout conta i ned  c rayf i sh . H owever , n o n e  o f  the  crayf i sh 
measured  greater than 3 . 8  em ( Habera  1987 ) .  Broo k trout apparent l y 
consume more  cr ayfi sh than ra i n bow trout  but b roo k trout on l y  occur  i n  
the  upper watershe ds of  GSMNP above 15% sl o pe ( S i nger  e t  a l . 1981 ) .  Th i s  
type of si tuat i on i s  unattract i ve to r i ve r  o tter  because the  streams are  
smal l er and  food  reso u r c es are  l i mi te d .  Because of  the smal l n umber and 
si z e  o f  crayf i sh eaten  by trou t ,  i t  i s  u n l i ke l y  r i ver otters wi l l  affec t  
trout popu l at i ons wi th th e i r c onsumpt i on o f  crayf i sh .  
Crayf i sh remai n i n  burr ows dur i ng wi nter months ma k i ng  them 
i nac cessi b l e to  otters ( Pennak  1978 ) . Thus r i ve r  otters must sh i ft 
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their diets to include more fish and fewer , if any crayfish {Ryder 1955, 
Sheldon and Toll 1961, Toweill 1974). 
Though previous food studies seldom identified fish to the 
species taxonomic level, they did group fishes by families such as 
Cyprinidae {forage-minnows), Centrarchidae {pan-sunfish) and 
Catostomidae {rough-suckers) (Lagler and Ostenson 1942, McDanial 1963, 
Lauhachinda 1978). Results of the present study compare similarly to 
other studies. The most frequently occurring families in the present 
study were Cyprinidae and Catostomidae. Additionally, non-fish food 
items were similar when compared to other studies (Table D-1) . 
Lengths were calculated for all fish identified in the scat 
analysis (Figure 8). Overall 88% of all fish were in the 50 to 256 mm (2 
in to 10 in) range . Fifty fish (28%) were in the 50 to 100 mm (2 in to 4 
in) range, 22% in the 101 to 152 mm (4 in to 6in) range , 22% in the 153 
to 204 mm {6 in to 8 in) range, and 16% in the 205 to 256 mm {8 in to 10 
in) range. There appeared to have been no specific size selection in 
fishes that were 256 mm (10 in) or less . The remaining 12% of fish 
identified in the scats were those fish which were greater than 256 mm. 
These results compare similarly to findings of s i ze of f i sh eaten by 
European river otter. Wise {1980) found little evidence of otters 
selecting fish of a particular size, but rather that otters took 
different sizes of fish in proportion to their abundance. 
Since scats were collected from April through September 1986 , there 
were not enough data to support any specific annual feeding patterns. 
However, specific food items were selected during certain months of the 
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Figure 8 .  Percent distribution of sizes of fish identified in 
river otter s cats . 
study (Ta b l e D-2 ) . Amph i b i ans ( f rogs , toads , and  sa l amanders)  were  found  
to occur  i n  scats c o l l e cted dur i ng Apr i l and  May ; th i s  was s i mi l ar to 
f i n d i n gs i n  the G reat D i smal Swamp ( P i erce  1979 ) . S i n c e  th i s  i s  the  
breed i ng season , amph i b i ans are  more  act i ve and vu l n e rab l e to predat i on 
(Mo unt  1975) . I n  add i t i on 67% of  t h e  turtl e r ema i ns i de nt i f i ed i n  the  
scats we re  found dur i ng Apri l ;  th i s  i s  the  t i me of  year t u rt l es eme r g e  
from the  water to  l ay th e i r  eggs , t h u s  mak i n g  them easy prey for  the  
otters (Mount  1975) . 
No  seasona l  patter n  occurred  for  crayfi sh or  f i sh ,  i n d i cat i ng they 
we re  ava i l ab l e th roughout  th e study . Howev e r , c rayf i sh have been shown 
to be seasona l l y  avai l ab l e ,  and not i ceab l y  absent  dur i ng the  wi nter 
mon ths ( S h e l don  and  To l l 1964 , Towe i l l  1974 ) .  
Otters catch f i sh i n  an  i nverse propor ti o n  to the i r  swi mmi ng 
ab i l i ty ,  that i s ,  the  sl owe r swi mm i n g  f i sh are  the  fi rst to b e  eaten 
( Ryde r  1 955 ) . The  rough and forage f i shes i n  the  presen t  study were 
eaten 81% of  the t i me and these are  the sl ower swi mmi n g  spe c i es fo und  i n  
Abrams Cree k . Ryde r  ( 1955) conc l uded that otters captur e  fi sh spec i es i n  
d i rect proport i o n  t o  the i r abundan c e . However , th i s  con c l usi o n  contrasts 
wi th  the  f i n d i n gs o f  the  presen t  study . Based on stream surveys , ra i nbow 
trout wer e  the  most abundant f i sh spe c i es i n  Abrams Creek  (S . Moore 
u npub l . data , Porte r and Tu r n e r  1985) . Howev er ,  o n l y  si x rai n bow trout  
were  i de nt i f i ed i n  scats . More  than  j ust abundance  of  a f i sh popu l ati o n  
reg u l ates wh i ch f i sh spe c i es wi l l  b e  captured  most . N o t  o n l y  i s  
vu l nerab i l i ty o f  a f i sh spe c i es determi ned  by popul ati on si z e , but  al so 
the i r  h a b i tat , th e i r  mob i l i ty ,  body si z e  and  behav i o r  (wi th  regard to 
52 
shelte r )  { Erli nge  1967 ) . Otters may actually benef i t trout  populat i ons 
by removi ng compe t i t i ve f i sh from trout waters { Ryder 1955 ) . H oweve r ,  
wi th an  approx i mate densi ty o f  o n e  otter every 4 . 8  km o f  Abrams Cre e k , 
i t  i s  unli kely that  these otters w i ll i mpact  the  food resources ( f i sh ,  
c rayfi sh ,  amph i b i ans) d i rectly o t  i nd i rectly . Based o n  stream surveys 
conducted i n  1983-85 ,  an abundant f i sh populati o n  thr i ves on Ab rams 
Creek  (Table 0-3} . I t  would appea r  that food i s  n o t  a l im i t i n g  factor  
for  the  otters i n  th i s  study . 
Den and Rest i n g S i tes 
On 25 occasi o ns ,  otter dens/rest i n g  si tes we re i de n t i f i ed .  I n  all 
i nstances these areas were  wi th i n  5 m of  t h e  water .  On 8 occasi ons 
{ 32% ) , rock  crev i ces/caves were i dent i f i ed  as dens . I n  all cases the 
entrances of these dens were above  the  normal waterli n e . Upon 
exam i nat i on o f  dens , i t  was found  that they all extended i n to the  rocks 
and seeme d  to prov i de excellent protecti o n  f rom the  weather . On  si x 
o c cas i ons (24%) , rest i n g  areas were  found i n  th i ck vegetati on . These 
ar eas were use d  fo r d i urnal rest i n g  and possi bly n octurnal rest i ng ; 
however n o  rad i o  locati ons were recorded at n i ght . Maj o r  spe c i es o f  
vegeta t i o n  presen t  a t  rest si tes were rhododendron  (Rhododedron  
max i mum ) , mt l au re l  (Kalm i a  lat i fol i a )  and th i ck patches of  blackbe rry 
bushes { Rubus sp . ) .  Twi ce otters were acc i den tally flush e d  out  of  the i r 
rest i n g  areas . Because o f  flo od i n g of bank  dens i n  spr i n g ,  otte rs i n  
I daho  used th i ck r i pa r i an vegetati on { Melqu i st and Hornocke r  1983 ) . 
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Dens and hol es excavated by groundhogs (Marmota monax ) and muskrats 
(Ondatra zibethicus ) accounted for 24% of the dens in the present study 
(n=6 ).  Groundhog burrows were used by otters frequenting Cades Cove 
(n=4 ).  Otters using muskrat dens (n=2 ) were l ocated just outside the 
park al ong the shorel ine of Chil howee Lake. 
Vegetative debris accounted for an additional 20% (n=5 ) of the 
dens . This incl uded l ogjams and treefal l s  al ong Abrams Creek (Tabl e  10 ) .  
Den sites were not l acking al ong Abrams Creek drainage. In 24 cases 
(96%) , dens were l ocated at l east 0. 8 km away from the hiking trail . In 
one instance , a groundhog burrow l ess than 100 m from Cades Cove l oop 
road was used These resul ts possibl y  indicate that otters sel ected 
dens based on secl usion and l ack of human disturbances , because there 
was no l ack of adequate den sites anywhere al ong the stream . The same 
dens were used by more than one otter . Ear l y  in the study, a groundhog 
burrow was used by three different otters (F 15, M12, and F9 ) on three 
different occasions . Al so, a rock sl ide al ong l ower Abrams Creek was 
used by two different otters (FS and M10 ) . 
Normal l y  river otters do not excavate their own dens, but instead , 
util ize dens dug by other animal s  or natural shel ters (Toweill and Tabor 
1982 ) .  Yeager (1938) described otters denning in the hol low trunks of 
l arge cypress trees , and even abandoned duck bl inds have been used 
(Toweill and Tabor 1982) .  
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Tab l e 1 0  . S ummary of  i denti f i ed den and r est i ng si tes 
used by re i ntroduced r i ver otter i n  GSMN P , 
1986 . 
locat i o n  Percent  Used 
Rock  c r e v i ces/sl i des 32% 
R i par i an vegetat i on 24% 
An i mal  Burrows 24% 
logj ams/undercut banks 2 0% 
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No . of t i mes 
located there  
8 
6 
6 
5 
S oc i a l I nterac t i o n  
Seven  otters wer e  l o cated wi th anoth e r  otter o n  a t  l east one  
occasi on , three  o tters were  l ocated wi th two add i t i ona l  a n i ma l s on  at  
l east o n e  o c casi on , and o n e  otter ( F1 5 )  was never  l ocated i n  
asso c i at i on wi th o t h e r  otters ( Tab l e  1 1 ) . 
On  97% of  the  occasi ons , recorded  i nteract i ons occur red betwee n  
mal es a n d  fema l es .  The r e  appeared  to  b e  a n  o b v i ous l ack  o f  same sex 
i nteract i o n . Two mal es we re found  togeth e r  o n l y  twi ce . Me l qu i st and 
Hornocke r  ( 1983 ) found that on l y  young ma l e o tters asso c i ated w i th 
fema l es d u r i ng t h e  non-breed i n g season and adu l t mal es rema i ned  
so l i tary . 
The  b asi c soc i a l g roup  i n  r i ve r  otters i s  the  fami l y  group  (femal e  
and  h e r  offspr i ng )  ( L i ers 1951 , E r l i ng e  1968a , Me l qu i st and Hornocker  
1983 ) . Occasi ona l l y  a j uven i l e  ( ma l e or  femal e )  wi l l  j o i n a fam i l y  
group . Most n o n - fami l y  g roup  asso c i at i ons ( l o n e  j uv en i l es ,  year l i n gs or  
fema l es wi thout young ) l ast o n l y  a short per i od (Me l qu i st and  Hornocker  
1983 ) . I n  some i nstances groups o f  o tter may rema i n  togethe r  for  l onger  
per i o ds o f  t i me suc h  as  a group  of  si x otters i n  W i sconsi n .  Du r i ng the  
per i od that they we re regu l arly see n  togeth e r , waterways were frozen 
(Be c k e l - Kratz 1977 ) . 
R i ve r  otters i n  streams and r i ver  systems e xh i b i t  more  r i g i d  so c i a l 
st ructu re . Otters r e i n trodu ced i n  M i ssou r i  r ema i ned  soli tary 81% of the  
t i me .  Fema l es wer e  so l i tary except  dur i n g the  l ate wi nter  and e ar l y  
sp r i ng .  On l y  o n e  fema l e/fema l e asso c i ati o n  was ever  reco rded (Er i ckson 
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Table 11. Summary of social interaction between river otter 
reintroduced in Abrams Creek , GSMN P ,  1986 . 
Otter 
No . 
F5 
F6 
M8 
F9 
M10 
M12 
M14 
F15 
In assoc. No. of times 
with together 
M10 14 
M14 10 
F6 , M14 1 
M12 15 
F9, M12 2 , 2  
F9 , F5 15 , 2  
F6 10 
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Percent of  
time located Total no . 
together of  locations 
13. 3% 105 
17. 0% 59 
1. 6% 95 
1 . 5% 74 
2 . 7% ,  2. 7% 73 
12. 5% , 1 . 7% 120 
22. 2% 45 
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1984). Males were more social than females and did appear to exhibit 
group attachment (Erickson 1984). The behavior of the reintroduced 
otters in Missouri appeared similar to behavior of otters reported 
for native populations elsewhere (Melquist and Hornocker 1983, Foy 
1984) . 
River otters tend to be more social than other mustelids (Liers 
1951, Best 1962, Beckell-Katz 1977, Hornocker et al. 1983). Otters from 
this reintroduction often were solitary ; however, they were located 
together during every month of the study, which would enable necessary 
reproductive encounters. 
Otters in this study also exhibited intrasexual territorial ity 
(Figure 6) ; this is typical of most musteli ds (Powell 1979). Powell 
(1979, p 154) defines territory as 1 1an area of exclusive use ; this 
implies priority access to resources and may i mply defense (by 
aggression or by marking)11 • Otters in our area were known to utilize 
scent markings through latrine sites . These scent markings may have been 
responsible for the avoidance of certain areas by other otters. 
Scent markings possibly provide information to other otters in the 
same area. This i nformation may include the otter ' s  identity, who 
produced the scat , its age, sex, breeding condition and status (Chanin 
1985) . Scent markings may promote avoi dance of the dominant by the 
subordinate otters in an area of overlap. Mel quist and Hornocker ( 1983) 
suggested that ind i v i dual otters might settle in one activity center for 
a period of time and prevent other otters from entering their .. personal 
s pace 11 by scent marking extensively i n  that area . Regardless of the 
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reason , scent  mar k i n g  i s  o bv i o u s l y a necessary part o f  the r i ver o tter ' s  
l i fe based o n  the  t i me spent  depos i t i ng and  check i ng  scent  posts 
{ Chan i n  1985 ) . 
The  above r e su l ts are con s i stent  wi th  h ow otters behaved whe n  
re i ntroduced i n to a r i ve r i ne  system i n  M i ssour i  ( Er i ckson  1984 ) . 
E r i ckson  { 1984 ) s tated that resou rce  a l l o cat i on ( fo o d , s he l te r )  may 
determ i n e  the type  of soc i a l  o rgan i zati on  among  r i ver  o tte rs i n  r i ve r i n e  
systems . I n  I dah o , otters were  even l y  d i str i buted wh e re p r ey was a l so  
r e l at i ve l y even l y  d i stri buted ( Ho r nocker  et  a l . 1983 ) .  A l so , ma l e  
otters  i n  Mi s s o u r i  tended to be  more  soc i a l than femal e s  ( Er i ckson  
1984 ) . The above resu l ts are s i m i l a r to the f i nd i ng s  of  the  p r esent  
s tu dy . 
The  one  i nstance of  an otter not  b e i n g  found i n  assoc i at i on w i th 
another  otter i n  th i s  study was fema l e F15 . Th i s  an i ma l  l eft the Abrams  
Creek  watershed  a l togeth er . 
Acti v i ty Centers  
Throughout  the  study , otters used  c e rta i n areas more frequentl y 
than  others  wi th i n  the i r  h ome range s . These  " preferred '' areas were  
con s i dere d  acti v i ty centers , and  often var i ed i n  n umbe r amon g  i nd i v i dua l  
otters { F i gure  9 )  { r  = 0 to 2 ) . These  act i v i ty centers  we re n ever 
l ocated i n  any one area o f  the otte r ' s  h ome range ( i . e .  i n  the cente r 
or  on  the  edge ) .  However , a l l acti v i ty centers  ( n =9 ) i de n t i f i e d  had  
ch aracter i sti cs i n  c ommon . Al l act i v i ty centers  wer e  l ocated near  l on g , 
deep  p o o l s .  These  deep  poo l s l i ke l y  prov i ded abu ndant and  eas i l y  
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F i g u r e  9 .  Locat i on of acti v i ty centers wi th i n  the h ome range 
of r i ve r  otters r e i n troduced i n  Abrams Cree k ,  
GSMNP , 1 986 . 
• R e l e a s e  s i t e , - - - - O u t s i d e  Abr a ms C r e e k .  
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acces s i b l e food for  the  otters when  the  acti v i ty center  was u sed . A l so , 
a l l act i v i ty centers  were l ocated near appropr i ate den  s i tes . I n  al l 
i n stances acti v i ty centers we re  l ocated at  l east  1 . 5  km from the h i k i n g  
trai l wh i ch fo l l ows the  c r e e k  for  appro x i mate l y  17 km , a n d  al l we re i n  
rugged  areas . A comb i nat i on o f  abundant food , adequate s h e l ter and 
m i n i ma l  h uman d i sturbance was common at  a l l acti v i ty centers . 
W i th the excepti o n  of  F1 5 ,  a l l re i ntroduced otters estab l i s h e d  
acti v i ty centers . Two otters uti l i zed  two separate acti v i ty c enters 
each , wh i l e  the  rema i n i ng f i ve  otters estab l i shed  o n l y  one  area  as an  
act i v i ty center ( F i gure  9 ) . 
Often  two otters used the  s ame  acti v i ty centers ( Tab l e 12 ) .  F or  
examp l e ,  F9 and  M12  used  the same acti v i ty center  together  on 9 
o c cas i o n s . Each was l ocated th e r e  a l one  20  and  5 1  t i mes , respect i ve l y .  
M14 and F6 used  t h e  same acti v i ty center toget h e r  o n  3 occas i on s . 
However ,  M14 was l ocated there  a l o n e  on 13 occas i on s  wh i l e  F6 was found  
u s i n g the  area on 18 o c cas i ons  a l one . M10  and F5  al so  shared  an acti v i ty 
cente r ; they we re l ocated 12  t i me s  toget h e r  us i ng th i s  area , and each 
was l ocated a l o n e  23  and  3 1  t i me s ,  respect i ve l y .  The s e  f i n d i ngs  are 
s i m i l ar to those o f  nati ve r i ve r  otters i n  I daho  who frequented  the  
s ame act i v i ty centers  concurrent l y ,  al though they each  had  i n dependent 
acti v i ty centers  as we l l  ( Me l qu i st and Hornocker  1983 ) . 
Seasona l  changes  i n  act i v i ty centers  wer e  not  observed  i n  the  
present s tudy . In  I daho , otters  tended to sh i ft act i v i ty centers d ur i n g  
Kokonee  sal mon s pawn i ng r u n s  ( Me l qu i st  a n d  Hornocker 1983 ) . A t  these  
t i me s , otters cong regated i n  spawn i ng areas to feed , unt i l spawn i ng was 
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Tab l e 12. Summary of time river otters were in association 
with other otters at activity centers, and 
number of times otters were l ocated there al one. 
Otter 
no. 
F5 + MlO 
F6 + M14 
F9 + M12 
Number of 
ti mes together 
12 
3 
10 
62 
Number of 
times alone 
31 ' 23 
18 ' 13 
20 ' 51 
complete . There are no fish species in GSMNP that exhibit distinct 
seasonal movement patterns { migrations) as Kokonee salmon, though 
redhorses { Moxostoma spp . )  do school to spawn in shallow areas of Abrams 
Creek, probably making them more accessible to the otters (Pflieger 
1975 ) .  
Mortality 
The carcass of an older male otter was recovered two weeks after 
release 5. 5 km downstream from the release site. Prior to release it was 
observed that all four canines were broken and/or worn to the gum line . 
Although cause of death could not be determined, due to the advanced 
state of decomposition when found, it is believed that he starved due to 
the condition of his teeth, as well as the fact that certain prey items 
such as crayfish and amphibians were not readily available (Pennak 
1978) . 
No other mortalities were reported during the study (February 
through December 1986) . However, in March 1987, M12 was accidentally 
trapped in a fish hoop net set in a cove on Chilhowee Lake. This animal 
was returned to the University of Tennessee where he was weighed , 
measured and evaluated by personnel of the College of Veterinary 
Medicine . This animal had gained more than 1.4 kg and had grown an 
additional 8. 6 em. He appeared to be in excellent condition. No 
abdominal adhesions were present as a result of the implanted 
transmitter, and no other adverse effects from the transmitter were 
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note d . I t  appeared that th i s  a n i ma l  had done  except i ona l l y  we l l  s i nce  
i ts r e l ease  i n  March 1986 , a l en gth of 360 days . 
A c c i dental  trap p i ng  of  o tters  i n  f i sh , c rab and l obster  traps h a s  
l ong  been  a p r o b l em f o r  otters . Gan i er ( 1 928 ) reported  r i ver  otters  
b e i n g trapped  i n  f i sh  traps i n  Ree l foot Lake . European  r i ve r  otters  a l s o  
h ave b e e n  acc i dental l y  drown e d  i n  traps meant f o r  f i sh  a n d  c rabs ; 84 
otters  were  acc i dental l y  drown ed  between  1975  and 1983 . I n  18 months , 23 
of these  otters were drown e d  i n  Fyke nets  s e t  for e e l  i n  fresh  water 
l oc h s , and  22  i n  l obster  pots i n  Eng l and ( Chan i n  1985 ) . 
N o  other documented  mo rtal i t i es o cc urred dur i n g  the  present  study . 
Causes  o f  mo rta l i ty of r i ve r  otters  from oth e r  stud i es h ave  been  
starvat i on ( Br i tt e t  a l . 1984 ) , road k i l l s  ( Me l qu i st and Hornocker  1983 ) 
and  a c c i dental  trapp i n g i n  beaver  sets ( Tabo r 1974 , Er i c kson  1984 ) . 
Reproduc t i on  
S i g n s  of  reproduct i on were  not  observed dur i ng th i s  study . However , 
te l emetry l ocat i o n s  i n d i cated that mal es and  fema l es  were  together  ( n  = 
7 )  dur i n g what i s  n o rma l l y  con s i dered  the  breed i ng season  ( De cembe r  
t h rough  March ) ( Towe i l l  and Tabor  1982 ) . Due t o  the short  l i fe  of  the  
transm i tters , ( es t i mated by  the  manufacturer  to be  12  to 14 months ) i t  
wi l l  b e  d i ff i c u l t to  determ i ne  i f  any reproduct i o n  occurs  i n  1987 . 
U n fo rtunate l y ,  a l l transm i tte rs had ceased funct i o n i ng by March 
1987 . P r i or  to March , on l y  one fema l e demon strated a ny l oca l i zed 
movements ; her movements were restr i cted to her acti v i ty center for 
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three con secut i ve weeks . However , h er last loca t i on ( 9  February 1987 ) 
was over 5 km away from h er prev i ous cen ter of act i vity. 
Females wit h  tran smitter i mplants are pre sumed to h ave no 
d i fficulty reproduc i n g  (Reid et al . 1986 ) . A s tudy of t h e  e ffects of 
i n traperi ton e al tran smi tter implan t s  on re production of s even 
i n s trume n ted adult female r i ver otters in we s tern North America foun d 
t h a t  all stages of t h e  breed i n g cycle proceeded succ e s s fully (Re i d  e t  
al. 1986 ) . 
North American r i ver otters normally reach s exual matur i ty at two 
ye ars of age (L i ers 195 1 ) . Female s can succe s s fully breed at two years ; 
however , male r i ver otters are seldom succes s ful breeders un t i l  f i ve to 
s even years old (L i ers 1951 ) .  All of t h e  r i ver otters re i n troduced i n  
th i s  s tudy were con s i dered adults ; however , exact ages were not known. 
T h erefore , t h e  possib i l i ty ex i s t s  t h at some of t h e  re i n troduced otters 
w i ll not reproduce succes s fully for two years (a year b e fore they are 
bred and anot h er year for delayed i mplan tat i on and g e s t a t i on). 
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CHAPTER V 
SUMMARY AND CONCLUS I ONS 
A total of 11 r i ve r  otte rs we re  rel eased i n  Abrams Creek  i n  Great 
Smo ky Mounta i n s  Nat i ona l  Park betwee n  26 Febru a ry and 3 1  March 1986 . 
Data obta i n e d  through  rad i o tel eme try and  scat anal ys i s  i n d i cated that  
otters  s uccessfu l l y fed , l ocated other  otters and establ i s hed home 
ranges  i n  and around  Abrams Creek . These otte r s  from a warm coastal  sa l t 
marsh  e n v i ronment  appeared to adapt wel l  to a co l d  mounta i n  stream 
h a b i tat . 
No d i fferences  we re found between  the sexes i n  d i stances trave l l ed 
w i th i n 24 hours , a l though there we re  cons i derab l e d i ffe rences  among  
i nd i v i dua l s .  The  average d i stance travel l ed du r i n g a 2 4  h o u r  per i od was 
2 . 1 km . 
No  d i fferences  we re  found between  sexes i n  home range s i ze ,  
a l though  aga i n there were cons i derab l e d i fferences  among  i n d i v i dua l s .  
Average home range  l e ngth for a l l otters was 15. 0 km . 
Otte rs appeared to adapt wel l to the  avai l ab l e food resource i n  
Ab rams Cree k .  Crayf i sh  were  found to occur mo st frequen t l y i n  scats , 
fo l l owed c l ose l y  by f i s h .  F i sh proba b l y  p l ay the most  i mportant rol e i n  
the  otters d i et because  fi sh are  ava i l ab l e throughout the  year and  are  
ava i l ab l e i n  gr eater vo l ume . F i sh  most often  i dent i f i ed i n  the scats 
we re wh i te suckers , northern hogsucke rs , stonero l l ers and  creek  chu bs . 
Based on s cat an a l ys i s and  s i ze c l ass i f i cat i on o f  f i s h  eaten , i t  
was e v i dent that otters do n o t  se l ect for  a spec i f i c  s i ze of  f i sh but  
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rath e r  on  the  ava i l ab i l i ty and ease  of capture o f  f i s h . The  four  maj o r  
f i s h  spec i es eaten we re  t h e  s l ower swi mm i n g f i s h . 
Otte rs  ut i l i ze d  avai l ab l e dens  and rest i n g  s i tes a l o n g  Ab rams 
Cree k .  Den  and  res t i n g  s i tes appeared to be used  p r i mar i l y  i n  areas of  
l i tt l e h uman d i sturbance . Those  den  s i tes wh i ch were  i dent i f i ed were  
a l ways l ocated i n  areas  wi th abundant food  supp l y  ( l on g , deep  p o o l s ) . 
Otters used  dens  that were natu ral  format i ons  and dens  b u i l t  by other  
an i ma l s ( mus krat and groundhog ) .  
The  maj o r i ty o f  t h e  t i me ,  the  otte rs  rema i n e d  s o l i tary . Howeve r , 
seven  o f  e i g h t  otters  were l ocated wi th at l east  one  other  otter d u r i ng  
the  s tudy . Not  surp r i s i ng was  the  fact  that 9 7% o f  these  assoc i ati o n s  
were  mal e/fema l e i n te racti ons . Th ree  femal e s  ove r l apped  t h e  maj o r i ty o f  
th e i r h ome range w i th t h ree  mal es . N o  femal e/fema l e h ome range ove r l ap 
occurred . 
Seven  of  the e i g h t  r i ve r  otters estab l i s hed  at  l east one  acti vi ty 
cente r .  These  acti v i ty centers a l ways we re l ocated i n  areas o f  abundant 
food  supp l y  ( de e p  p oo l s )  . A l so a den  s i te was a l ways i n  o r  near  an 
acti v i ty cente r .  Acti v i ty centers  we re a l ways l ocated a m i n i mum of  1 . 5  
km from the  h i k i n g trai l .  Three  pa i rs of  otters ( ma l e/femal e )  were 
l ocated together  u s i ng  the  same act i v i ty center . Howeve r , the s e  an i ma l s 
al so  were l ocated i n  these  acti v i ty centers a l o n e . 
The  success  of  any re i ntrod u ct i on i s  usua l l y  eval uated on the 
rep roduct i ve success  of  the an i ma l s re l eased . Howeve r ,  because  of the 
l ate age of  sexual  matur i ty and because of the  l ong  reproduct i ve cyc l e 
of  r i ve r  otters ( approx i mate l y  10  months de l ayed i mp l antat i o n , and 
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63 days g e s t a t i on), i t  w i ll b e  i mpos s i ble to de termi n e  if reproduct i on 
h a s  occurred in t h i s  s tudy . T h ere fore, other cr i teria w i ll h ave to b e  
u s ed to evaluate w h e t h er re product i on occurred . 
R e s ults of t his s t udy compare favorably to other rein troduct i ons,  
as well a s  n ative pop ulation s of r i ver otters. Daily moveme n ts of otters 
i n  th i s  s t udy, were s i m i lar to moveme n ts of otters rein troduced i n  
Mis souri, as well as n a tive otters i n  Texas. Food h a b i ts were sim i lar i n  
t his s t udy, to re i n troduced otters i n  M i ssouri and n a t i ve otters in 
I daho , Lou i s i a n a, M i ch i gan, Virgin i a  and many oth er n a t i ve pop ula t i ons. 
Soc i al i n teract i on for the re i n troduced otters compared favorably to 
rein troduced otters i n  M i s sour i , as well as to n at i ve pop u l at i on s  of 
otters i n  I daho and Sweden. S i m i lar de n s  were u s ed by re i n troduced 
otters i n  th i s  s t udy and by otters found throu ghout North America and 
E urop e. Scent markings were used by otters i n  this s t udy as t h ey were i n  
many n at i ve pop ulat i on s  of otters . 
T h e  only a s p e c t  of this proje c t  that was not sim i lar to ot h er 
s t ud i e s  was t h e  s i ze of the an i mals home ranges. I n  this s t udy , t h e  
females had larger home ran g e s  t h a n  the males. I n  n at i ve pop ulation s of 
r i ver otters, t h e  males normally h ave a larg er home ran g e. Also r i ver 
otters re i n troduced i n  M i ssouri r i ver otters h ad a larger home ran ge. 
Poss i bly , i f  t h i s  st udy h ad con t i n ued for a year or more , results may 
h ave b e e n  di fferent. 
Based on t h e  fin d i ngs in this study , and compar i n g t h em to oth er 
r i ver otters s t ud i ed ( both n at i ve and re i n troduced pop ulat i on s ) ,  t h e  
author f e els t h at thi s was a s ucces s ful rein trodu ct i on e ffort. 
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Ver i f i cat i on i f  whethe r rep rod uct i on takes pl ace wou l d  offer add i t i o n al 
e v i dence  to t h e  p roj ects success . Cont i nued  study of  the  r i ver  otte rs ' 
ecol ogy i s  i mpo rtant ( Appen d i x E ) . 
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APPEND I CES  
APPEND I X  A 
F I SH AND WATER QUAL I TY I N FORMATI ON 
F i gure A-1 . Abrams Creek and popu l a t i on s u rvey sect i o n s , 
1983 - 1 984 . 
F i g u r e  A- 1 .  ( con t . ) 
"" 
.,. .. 
�
 
A D E ,,
.o S 
Ta b l e  A- 1 .  S p e c i e s L i s t  of Fi s h  Fou n d  i n  A b rams C ree k i n  Gre a t  
Smo ky Mo u n ta i n s N a t i o n a l  P a r k . 
Sc i e n t i f i c  N ame 
Sa l mon i d a e  
S a l mo ga i rdn e r i  
Sa l mo t r u t t a  
Cyp ri n i d a e  
Campos toma a n oma l um 
Hybops i s  amb l ops 
N o c om i s m i c ropo gon 
N o t ropi s c o c cogen i s  
N ot ropi s ga l a c t u ru s  
Not ropi s l eu c i o d e s  
N o t ropi s te l e s c opu s 
Cypri n u s  c a rp i o 
P i mephal e s  prome l a s  
R hyn i c hthys a t ra t u l u s 
Semo t i l u s a t roma c u l a t u s  
C a to s tom i d a e  
Hypen t i l i um n i g r i c a n s  
Moxo s t oma c a r i n a tum 
Mo xo s toma dugu e s n e i  
C a to s t omu s c omme r s o n i 
C e n t ra c h i d a e  
Amb l opl i te s  rupe s t r i s 
Mi c ropteru s d o l omi e u i  
Perc i da e  
E t h e o s toma c h l o ro b ran c h i um 
E t he o s toma r u f i l i n e atum 
E t h e o s toma s i mo t e rum 
E t heos toma z o n a l e 
Perc i n a e v i d e s  
I c t a l u r i dae 
N o t u ru s f l a v i p i n ne s  
Common Name 
Ra i n bow t r o u t  
B rown trout 
S t o n e ro l l e r 
B i geye c h u b  
Ri v e r  c h u b  
W a r  pa i n t s h i n e r  
Wh i tet a i l s h i n e r  
Ten n e s s e e  s h i n e r  
Te l e s cope s h i n e r  
Commo n ca rp* 
Fathe a d  mi n n ow 
B l ac k n o s e  d a c e  
C re e k  c h u b  
N o rt he rn h o g  s u c ke r  
Ri ver red h o r s e  
B l a c k  red h o r s e  
Wh i te s u c ke r  
Roc k ba s s  
Sma l l mo u t h  ba s s  
Gree n f i n d a r t e r  
Re d l i n e d a r t e r  
Te n n e s s e e  s n u b n o s e  d a r t e r  
Banded d a r te r  
G i l t  d a rt e r  
Ye l l owfi n ma d tom 
*Not c o l l e c t e d  i n  s t ream s u rvey b u t  veri fi e d  i n  Abrams 
C re e k .  
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Tab l e A- 2 .  Wa ter Qua l i ty Pa rame t e rs for F i ve Sec t i o n s  of Abrams C re e k , C o l l ected Betwe e n  1983 a nd 1 9 8 5 . 
1983 1 984 1 98 5  
Pa rame ter Sec t .  4 Sec t .  3 Sec t .  2 Sec t .  5 Sec t .  1 Sect . 3 Sec t .  5 Sec t . 4 
Date 9/29 9/26 9 / 2 4  9 / 2 5  10/26 1 1 / 1 6  1 1 / 7  1 1 / 2 5  
Wa ter 
Temp . ( C ) 1 3  14 1 4  1 4  1 5  1 4 . 1 1 4 . 0  1 3 . 5 
pH 7 . 6  6 . 7  7 . 0  7 . 2  7 . 1  7 . 3  7 . 3  7 . 3  
Conduc t i v-
i ty m i c /cm 10 1 92 . 5  65 1 3 5  360* 
F l ow ( cf s ) 8 . 9  9 . 2  9 . 9  9 . 9  9 . 0  1 2 . 0  8 . 0  9 . 0  
A l k a l i n i ty 
( mg / 1 ) 55  50 - - 4 1  4 1  7 5  8 2  
Ave ra g e  
W i d t h  ( m )  17 . 4  20 . 3  20 . 0  10 . 0  16 . 5  2 10 . 5  8 . 5  1 8 . 1 
Average 
Depth ( m )  . 205 . 339 . 230 . 430 . 25 2  . 348 . 2 1 4  . 19 3  
* Poss i b l e  e r ro r .  
Ta b l e A- 3 .  Fi s hes Col l ected D u ri n g  the Rec l ama t i on o f  Lowe r Abrams 
C ree k a n d  Tri b u ta ri es i n  J u n e  1 9 57 . Tho se Spec i e s  De n o ted 
by an Asteri s k  A re New Rec o rds fo r Gre a t  Smo ky Mou n t a i n s  
N a ti o n a l  Park . 
Sci en t i fi c  Name 
Sa l mon i dae 
Sa l mo ga i rdneri 
Sa l ve l i n us  fon t i n a l i s  
. Cyp r i n i dae 
Cypri n u s  c a rpi o 
Campos toma a n oma l um 
Hybops i s  mi c ropogon 
Hybops i s  ambl ops 
N otropi s ari ommu s te l es copus 
Notropi s a theri n o i des d i l ectus  
Not ropi s coccogen i s  
Notropi s c o rn u t u s  c h rysoceph a l u s  
Not ropi s ga l a c t u r u s  
Notropi s l eu c i od u s  
Notropi s spi l opterus 
Not ropi s s t i gmaturus 
Phenacobi us  c a t o s tomus 
R h i n i c hthys a t ratu l us  o b t u s u s  
Semo t i l us a .  a t romac u l a t u s  
Ca tos tomi dae 
Hype n te l i um n i gri c a n s  
C a to s tomu s  c .  c omme rs o n i  
Moxo s toma dugue snei  a l l eghan i en s i s 
Moxo stoma eryt h r u rum 
Centrarc h i d ae 
Mi c ropte rus 
�· d o l om i e u i  
C haenobryttus coro n a ri us  
Amb l opl i te s  ! ·  rupe s tri s 
Lepomi s a u r i t i s 
Lepomi s humi l i s  
Lepomi s m .  mega l ot i s 
Lepomi s m .  macroc h i rus 
Perc i dae 
Sti z o s ted i on can adense 
Perc i na £· c aprodes 
Etheo s t oma b l en n i oi de s  
Etheos toma camu rum 
Etheostoma a l be l l a re 
Etheos toma rufi l i n e atum 
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Common Name 
Ra i n bow trout 
Eastern b roo k tro u t  
C a rp* 
Stonero l l e r 
Ri ver c h u b  
Bi geye c h u b  
Popeye s h i ne r  
Southern eme ra l d  s h i n e r* 
Warpa i nt s h i n e r  
C e n t r a l  common sh i n e r  
Whi teta i l ed s h i ner 
Tennes see s h i ner 
Spotf i n s h i ner 
Bl a c k ta i l  s h i n er* 
S u c kermo u t h  mi nn ow 
Bl a c kn o se dace 
C reek c h u b  
Hog s u c ker 
W h i te s u c ke r  
B l ac k red horse s u c ker 
Go l den red horse s u c ker 
Sma l l mo u t h  b a s s  
Wa rmou t h* 
Roc k ba s s  
Ye l l owbe l l y  sunfi s h *  
( Redb re a s t  s unfi s h )  
Oranges potted sunfi s h *  
Longear sunfi s h  
B l  ueg i 1 1  
Sauger 
Logperch* 
Greens i de d a rter 
B l uebre a s t  d a rter 
Fanta i l  darter 
Red l i ned d a rter 
Tab l e  A- 3 .  ( Co n t i n ued ) 
S c i e n t i fi c N ame 
I c ta l u ri da e  
I ct a l u r u s  pun c ta t u s  
I ct a l u ru s  fu rca t u s  
Ame i u rus n a t a l i s  
Ame i u ru s  me l a s 
Noturus f l a v u s  
Sc h i l beodes mi u r u s  
Pet romyz on t i d a e  
I c h t hyomyz on c a s taneus  
Lampe tra l amottei 
C l u pe i dae 
Dorosoma cepe d i a n um 
Cypri nodon t i dae 
Fundu l u s c a ten a t u s  
S c i aen i d ae 
Apl o d i notus gru n n fens 
Cot t i dae 
Cottus c a ro l i na e  
Adapted from Lennon and P a r ke r ,  1 9 5 9 . 
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C ommon N ame 
C h a n n e l  c a tfi s h * 
B l ue c a tfi s h* 
Yel l ow b u l l head* 
B l ac k  b u l l head* 
S ton e c a t* 
Bri n d l ed mad tom* 
C h e s t n u t  l amp rey* 
Ameri c a n  b roo k l amp rey 
Gi z zard s had* 
Studfi s h  
Fres hwa ter drum* 
Fres hwa te r s c u l pi n 
A P P END I X  B 
R ESULTS O F  M ED I CA L  
EVA LUAT I ONS AND S C R E EN I NG T E STS 
Tab l e  B - 1. Hel minth parasites and parasite products 
identified from river otter from North Carol ina. 
and rel eased in GSMNP ,  1986. 
Parasite 
Cestoda 
Pseudophyl l idean eggs 
Trematoda 
D i genea eggs 
Paragonimus spp. eggs 
Nematoda 
Strongyl oi des l utrae eggs 
Ael urostrogyl us pridhami l arvae 
Dracuncul usl us spp . adu l t 
D i rofil aria l utrae microfil ar i a  
Strongyl ida type eggs 
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Body Location 
Smal l Intestine 
Lung 
Smal l Intestine 
Lungs 
Subcutaneous T i ssue 
Subcutaneous Tissue 
Intestine 
1.0 
0 
Ta b l e B - 2 .  Tota l Di fferen t i a l Le u kocyte Va l u e for Ri ver Otte r s  from N o r t h  C a rol i n a .  
i ma l  WBC S E G  Lym�h 
N o . ( Re l .  % Cou n t  Re l . % Co u n t  
m 1 7 , 400 84 1 4 , 61 6  1 0  1 , 7 40 3 522 2 
9 , 400 88 8 , 27 2  6 564  1 9 4  5 
F5 1 0 , 600 59 6 , 254 22 2 , 332 4 424  1 5  
M8 8 , 400 70 5 , 880 2 5  2 '  100 - - 5 
F9 1 1 , 000 60 6 , 600 28 3 , 080 4 440 7 
�11 0  5 , 400 47  2 , 5 38 3 1  1 , 6 7 4  4 2 16 18  
M l l  1 4 , 100 70  9 , 870  22 3 , 1 0 2  5 7 0 5  2 
�11 2  7 ,000 42  2 , 9 40 4 1  2 , 870  1 7 0  16  
M 1 3  6 ,800 67 4 , 556  20 1 , 360 7 476  6 
M 1 4  9 , 300  7 7  7 , 1 6 1  1 6  1 , 488 4 372 3 
F 1 5  6 , 700 38 2 , 546  6 1  4 , 087  1 67 -
M 1 6  7 , 900 85 6 , 7 1 5 3 237 1 0  7 90 2 
F6  ( 2/24 ) 53  3 , 657 27 1 , 863  3 207 17  
( 3/ 1 0 ) 48 3 , 408 26 1 ,846  3 2 1 3  2 3  
( 3/2 1 )  52  4 , 99 2  2 5  2 , 400  5 480 18 
�17 ( 3 / 1 0 ) 66  4 , 5 5 4  22  1 , 5 1 8  1 0  690 2 
( 3/ 1 2 ) 68 6 , 460 24  2 , 280 4 380 4 
( 3/ 1 4 )  7 7  1 2 , 089 1 7  2 , 669 2 3 1 4  1 
( 3/ 1 8 ) 39  3 , 978 27 2 , 7 54 4 408 22 
( 3/23 ) 4 5  4 ,0 50 2 3  2 , 0 7 0  - - 32 
( 4/8 ) 67 7 , 504 1 6  1 , 7 92 1 1 12 1 5  
( 4/2 1 )  6 1  5 , 1 24 8 672  2 1 68 29  
( 4 ) 78 7 ,888 1 6  1 , 53 6  5 480 1 
WBC = W h i te bl ood ee l ! ;  S E G  = Segme n ted n e u t ro p h i l s ;  Lymph Lymphocyte s ;  Mon o  
E o s  = E o s i n o p h i l s .  
*Comp l ete d e s c r i p t i on of i nj u r i es can  be fou n d  on pages 1 5  a n d  1 6 .  
I n j u r i e s *  
348 S l i g h t  
470  �1ode r a te 
1 , 5 90 Mod e ra te 
420 S l i g  
7 7 0  Mod e ra te 
9 7 2  S l i g h t  
282 S l i g h t  
1 , 1 20 Mod e ra te 
408 Mod e ra te 
299  Mod e ra t e  
- S l i g h t  
1 5 8  �1o d e ra t e  
1 , 17 3  Seve re 
1 , 6 3 :}  
1 , 728 
1 3ti S e v e re 
380 
1 5 7  
L , 244  
2 , 880 
1 , 680 
2 , 4 36 
96 
Mon o cyte s ;  
Tab l e B - 3 .  Hema to l o gy Pa rame t e r s  of Ri ver  Otter from North C a rol i na .  
An i ma l  RBC Hb PCV 
No . po6;mq {g/dl } � %� I nj u r i es*  
M3  9 . 05 1 4 . 5 4 1 . 5  S l i gh t  
M4 8 . 37 1 2 . 0  34 . 8  Mod e ra te 
F5 8 . 7 0  1 3 . 2  38 . 8  Mode rate 
M8 7 . 78  9 . 9  28 . 8  S l i ght 
F9 7 . 78 1 0 . 7  35 . 6  Mode ra te 
M10  8 . 87 1 2 . 8  36 . 8  S l i g h t  
M 1 1  8 . 8 1 1 4 . 4  43 . 3  S l i g h t  
M 12  8 . 36 1 3 . 0  39 . 3  Moderate 
M 13  6 . 46 9 . 1  27 . 5  Mod e ra te 
M 14  9 . 35 14 . 9  44 . 0  Mod e ra te 
Fl5  8 . 35 1 1 . 9  34 . 0 Sl i g ht 
M16 1 1 . 24 1 7 . 1  49 . 2  Mad e ra te 
F6 ( 2/ 24 )  7 . 39 10 . 6  3 1 . 7  Seve re 
( 3/ 10 }  8 . 17 1 2 . 0  34. 7 
( 3/2 1 )  8 . 70 1 3 . 1 38 . 6  
N7 ( 3/ 10 ) 3 . 94 5 . 3  1 6 . 4  Severe 
( 3/ 1 2 )  5 . 34 8 . 1  2t! . 6 
( 3/ 1 4 )  5 . 65 7 . 7  23 . 5  
( 3/ 1 8 )  5 . 92 8 . 2  26 . 0  
( 3/23 } 6 . 52 8 . 7  30 . 6  
( 4/8 ) 6 . 26 8 . 1  2 5 . 6  
( 4/ 2 1 ) 7 . 89 9 . 7  3 3 . 0  
( 4/ ) 8 . 18 10 . 5  3 2 . 1 
RBC = Red b l ood ce l l , Hb = Hemo gl o b i n ,  PCV = Pac ked cel l v o l ume . 
*Comp l ete descri pti on of i nj ur i e s  c a n  be found on pages 1 5  and 16 . 
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Ta b l e  B - 4 .  Serum B i oc hemi s try Pa rameters fo r Ri ver Otters from N o rth C a ro l i na .  
An i ma l  Ca p AP ALT 
No . {mg/d l } ( mg/dl ) ( mg/d l )  ( Ill 1 } 
M3 8 . 7  5 . 0  90 329 
M4 8 . 3  6 . 1 70 21 1 
F5  8 . 0  6 . 3 7 3  57 
F6 8 . 0  7 . 5  89  84 
M8 8 . 2  7 . 1  96 1 1 2 
F9 8 . 7  6 . 9  59 46 
M10 9 . 6  b . 1  1 4 3  1 3 3  
M 1 1  9 . 3  5 . 0  8 5  80 
M 1 2  9 . 4  6 . 1 106  93 
M 1 3  7 . 7  6 . 5  104 1 1 4 
M 1 4  8 . 6  4 . 5 94  66  
F 1 5  8 . 6  5 . 2  226 88 
M 1 6  8 . 2  4 . 6  1 10 65  
M7  ( 3/ 10 ) 6 . 5 9 . 2  99 64 
( 3/ 1 2 ) 8 . 5  7 . 6  1 4 5  96 
( 3/23 )  7 . 8  8 . 4  8 5  1 3 9  
( 4/8 )  9 . 1 6 . 2  1 1 1  1 39 
AST 
{ �/ 1 }  I nj u r i e s* 
53  S l i g h t  
5 3  Mod e r a te 
58 Mod e r a te 
8 2  Seve re 
49 S l i g h t  
3 1  Mode ra te 
57 S l i g h t  
4 1  S l i g h t  
4 1  Mod e ra te 
68 Mod e r a te 
5 2  Moderate 
80 Sl i g h t  
3 9  Moderate 
55 Severe 
82 
1 18 
1 1 2 
Ca = Ca l c i um ,  P = Phosphoru s ,  AP = A l k a l i ne p h o s phata s e , A LT = Al an i ne ami notra n s fe ra se , AST = 
A s pa rta te ami notra n s fe rase . 
*Comp l ete desc r i pt i on of i n j u r i e s  c a n  be fo und on pages 1 5  and  1 6 .  
0.0 
w 
Tab l e B - 5 .  Se rum Bi ochemi stry Pa rameters for Ri ver Otters from North C a ro l i na .  
To tal  
An i ma l  Gl ucose C rea t i n i ne U re a  N P rota i n  
No . (mg/1 } { mg/1 } {mg/d l )  { g/d l ) 
M 3  1 2 1  0 . 2  26 7 . 6  
M4 1 64 0 . 3  43 6 . 5 
F5 105 0 . 2  1 7  5 . 8  
F6 103 0 . 3  4 3  6 . 8  
M8 1 7 5  0 . 7  4 1  6 . 2  
F9  132 0 . 7  3 4  7 . 4  
M 1 0  1 1 3 0 . 8  3 5  7 . 2  
M l l  1 1 2 0 . 5  2 4  6 . 9  
M 1 2  106 0 . 6  30 7 . 8 
M 13 1 2 1  0 . 3  34 6 . 1 
M 1 4  136 0 . 4  26 6 . 6  
F 1 5  89 0 . 2  26  6 .  1 
M 1 6  107 0 . 3  34 8 . 2 
M7 ( 3/ 10 )  93 0 . 3  39 6 . 2 
( 3/ 1 2 ) 103 0 . 3  46 b . 8  
( 3/ 2 3 ) 7 9  0 . 3  L6 7 . 4  
( 4/8 ) 1 14 0 . 3  J4 8 . 6  
* Compl ete descri pti on of i n j u ri es  can  be found on pages 1 5  and  16 . 
A l bumi n 
{g/d l } I nj u r i es * 
J . 1 S l i g h t  
2 . 5  Mode ra te 
2 . 6  Mode rate 
2 . 4  Seve re 
2 . 8  S l i g h t  
3 . 1 Mode ra t e  
3 . 4  S l i g ht 
3 . 0  S l i g h t  
3 .  1 Mod e ra te 
2 . 3  Mode ra te 
2 . 8  Mod e ra te 
2 . 8  S l i g h t  
J . O  Mode ra te 
2 . 5  Seve re 
3 . 1 
2 . 7  
3 . 3  
APPENDI X  C 
BONES U S ED I N  F I SH I D ENT I F I CAT I ON 
� 
(J1 
0 
Sf 
� �  � R)� l � PM \JJ. 
. .. � � · ··· . .  ECT � S/ POP 
� [__'\§/ �  I 10.. I 
HX Hax i l l a ry H11 Hyomand i b u l a r  
PM P remax i I l a ry HPT He t a p t e rygo i d  
D Den t a ry POP P reope rc l e  
A Angu l a r S Y  S ymp l e c t i c  
RA R e t  roa r t  I cu J a r  OP Ope r c l e  
RO Ros t ra l  SOP Subope r c l e  
E C T  E c t op t e rygo i d  l OP l n t e roperc l e  
Q Quadra t e  ENT Endop t e rygo i d  
p A u t opa l a t i ne 
F i g u re C - 1 .  C r a n i a l b o n e s  often u s e d  to i de n t i fy f i s h  s p e c i e s 
APPEND I X  D 
FOOD HAB I TS STUDY I NFORMATI ON 
Tab l e D- 1 .  S umma ry of Ri ver Otter Food Habi t S t u d i es Condu cted Be twee n  
1942- 1 983 , i n  No r t h  Ame r i ca . 
Type of 
Y e a r Autho ri t.z:: Loc a t i on Samel e Res u l t s  
1942  La g l er & Mi c h i gan S toma c h  52 . 0% F i s h ,  4 . 7 %  Amp h . ,  16 . 0 %  
Os tenson i n te s t i ne C r u s ta c e a n s ,  25%  o t h e r  verts . ,  
0 . 8% i n s e c t s . 
1 954  W i l s o n  N o r t h  S c a t s  P r i ma r i l y  fi s h  ( c a rp , catfi s h , 
1 9 5 9  C a r o l i n a d i g e s t i ve s u c ke r s  and s u n f i s h ) . Al s o  b l u e  
t ra c t s  crab  s h r i mp , wa t e r  bee t l e s , c l ams 
and d ecaeod s .  
1 9 5 5  R.z::d e r  M i c h i ga n  Stoma c h s  F i s h , c ra,z::fi s h  a n d  ameh i bi a n s . 
1955  Gree r Mon ta n a  S c a ts 98 . 2% f i s h ,  4 1 . 2 %  i nv e rt . , 18 . 4% 
amph i b i a n s , 6 . 1 %  mamma l s ,  5 . 2% 
1 96 1  Ham i l ton New York 
bi rds , 0 . 4% reet i l e s .  
S tomac h s  70 . 0% fi s h , 34 . 7 %  c rayfi s h ,  25 . 8% 
1963  McDan i e l  F l o r i d a  
ameh i b i an s ,  1 3 . 5 % i n se c t s . 
Stoma c h s  Rou gh fi s h - s uc ke r s , bowf i n  and 
catfi s h  54 . 3 % ,  c rayf i s h  we re fo u n d  
1 964 S h e l don & Ma s s . 
more often than game fi s h .  
S c a t s  F i s h  rema i n s  o c c u rred mo s t  frey . 
To l l cen t ra rc h i da e  54% ,  ye l l ow pe rc h , 
wh i te s u c ke r  a n d  Gol de n  s h i ne r .  
1 968 Kn udsen & M i c h i g a n  D i ge s t i ve Fi s h  ( n o n - g ame ) , c rayf i s h ,  frogs  
Ha l e  Mi n n . t ra c t s  a n d  aqua t i c i n s e c t s  we re a l so 
W i s e .  s c a t s  i meor ta n t  food s .  
1 9 74  Gre n fe 1 1  C a l . Sca t s  C rayfi s h  were mo s t  i mporta n t  food 
i tem oc c u rr i n g  9 5 %  fo l l owed by 
wa ter fowl fi s h  r a n ked t h i rd . 
1974  Towe i 1 1  Oregon Stoma c h s  Fi s h  i n  80% o f  d i ge s t i ve tract s ,  
fo l l owed by c r u s t a c e an s , amph i b i -
a n s  a n d  b i rds ( 33% ,  1 2 % ,  8%} .  
1 978  L a u h a - A l a .  D i ge s t i ve F i s h - s u n f i s h , s uc ke rs , a n d  c a t -
c h i nda  t rac ts f i s h  in  83 . 2% of d i ge s t i ve t ra c t s .  
1 9 7 9  P i e rce V i r g i n i a  Sca ts C rayf i s h  82% ,  fi s h  62 % ,  amp h i b i -
an s i n  Aeri 1 c o l l ec t i o n . 
1 980 Ho 1 c ombe* L ou i s i an a  Di ge s t i ve 83 . 3% f i s h ,  19 . 8% c ra b s , 1 . 6 % 
t ra c t s  cra,z::f i s h . 
8 1 . 1 %  fi s h ,  2 . 7 % c r a b s , 40 . 5 % 
cra,z::fi s h , 7 . 0% mamma l s .  
1 980 Mod affe ri  C a l . Sca t s  70%  fi s h ,  51%  crabs , 6%  b i rds , 
& Yoc um 9% dragon fl i es ,  1 2%  o s t ra c od s , 
4% s n a i l s .  
1982 Lora nger Ma s s .  Stoma c h s  Fi s h  we re pri n c i p a l  foo d s - - b rown 
bu l l head s , s u n fi s h ,  whi te s u c ke r s . 
B u l l frogs , c ra,z::f i s h  we re i n freg . 
1 983 Me l qu i s t & I d a ho S c a t s  Fi s h  o c c u r red 93- 100% of a l l s c a t s . 
Ho rnoc k e r  Oth e r  foo d s  we re i nv e rt s . bi rds , 
mamma l s a n d  rept i l e s .  
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Tab l e  D · l .  ( Co n t i n u e d ) 
Type o f  
Y e a r  Autho r i t,l Loc a t i on Sam�l e Res u l ts 
1982 C h a b rec k Lou i s i an a  D i ge s t i ve 83 . 3% f i s h , 19 . 8% c ra b s , 1 .  6% c ray-
et a l . *  t ra c t s  f i s h , 7 . 9% mamma l s ,  2 . 4% b i rd s , 
1 . 6% s h r i mp ,  1 . 6% mo l l u s ks . 
83 . 0% fi s h , 3 . 8% c ra b s , 34 . 0% c ray-
fi s h , 7 . 5% mamma l s ,  5 . 7 % s n a ke s , 
3 . 8% mo 1 1  u s  k s . 
1984 S t e n s on B r i t i s h  S c a t s  99 . 4% f i s h , 7 . 2% c ru s ta c e a n s ,  4 . 2% 
e t  a 1 .  * Col umb i a  s to ma c h s  bi rds . 
86 . 9% f i s h , 13%  b i rds , 2 . 9% 
c ru s t a c ea n s .  
*Stud i es we re c o n d u cted i n  fre s h  a n d  s a l t  o r  b ra k i s h  wa te r .  
Fi rst  s e t  o f  d a ta i s  for  s a l t/bra k i s h , s e c o n d  s e t  i s  for  fre s h  wa te r .  
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Tab l e  0 - 2 .  Summa ry of Food I tems Ide n t i f i ed from R i ver Otter Sc a ts Col l ec ted 
Between 9 Apri l 1986 and 30 Septembe r 1986 , Abrams C ree k , Gre a t  
Smo ky Moun ta i n s Na t i on a l  Pa rk . 
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1 4-09-86 X X 
2 4- 1 3-86 X X X 
3 4- 1 3-86 X X X X X 
4 4- 1 3 -86 X X X X X X 
5 4- 1 5-86 X X X 
6 4- 1 5-86 X X X 
7 4-21-86 X X X X X 
8 4- 2 1-86 X X X X X X 
9 4- 2 1-86 X X X X 
10 4-2 1-86 X X X X 
l l  4-2 1-86 X X X X X X 
1 2  4-27-86 X X X X X 
1 3  4-27-86 X X X X X X X 
14 4-29-86 X 
1 5  4- 30-86 X 
1 6  5-02-86 X X 
17 5-02-86 X X X 
18 5-05-86 X X X X X 
1 9  5-05-86 X X X X 
20 5-05-86 X X X X X 
2 1  5-09-86 X X X X X X 
22  5- 18-86 X X X 
2 3  5- 18-86 X X 
2 4  6-02-82 X X X 
2 5  6-02-86 X X X 
26 6-02-86 X X X X X X 
27 6-02-86 X X 
28· 6-09-86 X X X X X X X 
29  6-27-86 X X 
30 6-27-86 X 
3 1  7-0 1-86 X 
32  7 -04-86 X X X X 
33 7-07-86 X X X 
34 7 - 1 4-86 X X 
3 5  7 - 14-86 X X X X X 
36 7 -22-86 X X X X 
37 8- 28-86 X X X X X X X 
38 8/28/86 X X X X X X 
3 9  9-30-86 X X X 
40 9- 30-86 X 
4 1  9-30-86 X 
42 9-30-86 X 
99 
...... 
0 
0 
Tab l e  0- 3 .  Fi shes Col l ected Dur i ng St ream Surveys on F t ve Sec t i ons of Ab rams C reek Du r t n g  1983 , 1984 and 1 985 . 
Method o f  Sampl i n g  Wa s Backpack E l ec t roschoc ke r s  . 
. 1983 1984 
, ____ Sect.J----------secr:-4- -· �s-e c t . 2-- '--'---r:s-ec-=t-.�5::--- Sect . 1 Sec t . 3 
---·--Ra nge- Range ---Range - --Range - Range Range 
__ _£�_!! _?pe c f e� ____ L__ mm I mm I mm I mm I mm I mm 
.·.� ;;- :--ffi ;:· ; · ·- - �;: ... "'- · ��;( n JFn. " " \  
1985 �S�e-c�t-. �5�---�S�e-c�t-. �4� 
---Range · ---�ange 
I mm II mm 
1 ( 36) 60 (21- 172y--8-(41 -98 )  
A P P E N D I X  E 
R ECOMMENDAT I ONS 
RECOMMENDATI ONS 
Recomme ndat i ons D i rect l y  Rel at i ng to Th i s  Stu dy. 
1 . )  Addi t i o n a l  sto c k i ng o f  r i ve r  otters  s h o u l d be  co n s i dered for 
Ab rams Creek  dra i n age . S i mi l a r streams i n  I daho s upport one otter for 
every 3 . 6  km of  stream .  Theoret i ca l l y ,  Ab rams Creek  a l one  { wi tho ut  
Panther  Creek o r  Rabb i t  Cree k )  cou l d suppor t  1 0  o tte rs . The  rel ease of  
add i t i o n a l  an i ma l s at the i n i t i a l rel ease s i te wou l d  he l p to i ns u re an  
adequate  n umber of  a n i ma l s to  suffi c i e ntl y repopul ate th i s  d r a i nage . 
Otters have  di spersed al ong the Abrams Creek  dra i n age ma k i ng  i t  e v i de nt  
that  these an i ma l s are capab l e  of d i spersal . I n  fact , two otters 
d i spersed far enough  to pos s i b l y  prevent them from be i ng of benef i t to 
the  repopu l at i on  of  otters i n  th i s  area . A l so , one mal e was 
a c c i denta l l y  k i l l ed ,  r emovi ng  h i m  f rom the  rep rodu cti ve sto c k . 
2 . )  Mon i tor i ng of  o tters sho u l d con ti n u e  even tho ugh rad i o  
t ransm i tters  have  ceased to funct i on . Th i s  can be  accomp l i shed  by 
per i od i c a l l y  wa l k i n g  stretches of the  stream to search for otter s i gn 
such  as  scats , tracks  and  feed i n g s i tes . Add i t i o n a l l y ,  reported 
s i gh t i ngs  of the otters shou l d be  recorded by age nc i es i n vo l ved i n  th i s  
p roj e c t . The exact  l ocat i on , the an i ma l ' s  act i v i ty ,  and the date o f  the 
s i ght i ng shou l d be  recorde d . 
I f  add i t i ona l  an i ma l s are  to be re l eased i n  G reat Smo ky 
Mo unta i n s  Nati ona l  Park , th ey shou l d  be  equ i pped  w i th rad i o  transm i tter 
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i mp l ants . Furth e r  study of the  r i ve r  otters ' eco l ogy i s  needed  i n  o rder  
to b e tter manage  th i s  an i mal . 
3 . ) A cont i n u i n g  i n fo rmat i on/educati on prog ram can be  a benef i c i a l 
aspect of  th i s  re i ntroduct i on  p roj ect . I t  i s  often i mp o rtant to have the  
p u b l i c ' s  s upport  as  we l l  as the  support  of  the  agenc i es i n vo l ved . Al l 
of  the  agenc i es i nvo l ved can p romote th i s p r oj ect  by ta k i n g every 
opportu n i ty to d i s c u s s  i t  w i th c i v i c  organ i zati o n s ; a proj ect of  th i s  
type  s h o u l d ref l ect  wel l  on the agen c i e s  and  can b e  benef i c i a l for  
s upport  o f  future  proj e cts . Add i t i ona l l y ,  an  o n - go i ng educati on pro gram , 
a i ds i n  d i spe l l i ng m i sconcept i ons  that mi ght  a r i se  concern i n g the otters  
( e . g .  the i r  pr i mary food i tems ) .  
4 . ) Law enforcement i s  an i mpor tant aspect of  a proj ect  of th i s  type . 
Cont i nu e d  enfor cement wi l l  b e  necessary to i n s u re that these  an i mal s are  
p r otected enough  to  be  al l owed to ma i n tai n the i r  numbe r s  and repopu l ate 
the area  to carry i ng  capac i ty .  Efforts s h o u l d be made to mon i tor  the 
o c cup i ed areas as  frequentl y as  poss i b l e .  
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Genera l  Recommendat i ons  fo r a R i ver Otter  Re i ntroduct i on 
1 . )  When  obta i n i ng otters for re i ntroducti on , the  t i me of  year for 
re l ease  must be  c o n s i dered . Otters  often are trapped i n  l ate wi nter 
( j anuary-March ) and  th i s  i s  usual l y  the  t i me of year that femal es are  
l i ke l y to g i ve b i rth . By trap p i ng  i n  l ate wi n te r , i t  may b e  p o s s i b l e 
to catch a femal e that soon wi l l  g i ve b i rth , or  a l ready has , thus 
p o ss i b l y  caus i n g her to  l ose  her p ups . 
Add i t i ona l l y ,  wh en  otters  are  re l eased i n  l ate wi nter , p rey are  at 
the i r  l owes t  n umb e r s . It i s  essen ti a l  fo r r e i ntroduced otters to forage 
e ffect i ve l y  from the  t i me they are  rel eased . The deaths of  e i ght  out of  
10  otters  i n  Ar i zona  were attr i buted to prey b i omas s  b e i ng at  i ts l owest 
p o i nt  when  otters were  rel eased , cau s i n g  the  otters not to be ab l e to 
fo rage effect i ve l y { Br i tt et  al . 1984 ) . 
I dea l l y ,  restock i ngs shou l d occur  i n  l ate summe r or ear l y  fal l . By 
th i s  t i me of year , pups  are  we aned and abl e to fo rage on the i r  own 
( Park  1971 ) .  Al so , food avai l ab i l i ty i s  h i gh and  eas i l y  access i b l e  
( Pennak  1978 ) . By re l eas i ng otters i n  l ate summe r  or fa l l , o tters can 
e x p l ore  the i r  n ew env i ronment and estab l i sh a range before  w i nter wh en  
p rey become l ess  avai l ab l e .  
2 . )  Trapp i n g meth ods for o b ta i n i ng otters shou l d be spe c i f i ed p r i or  
to o n s e t  of  trapp i n g .  Trap i nj u r i es can  be a maj o r  p r o b l em . L i ve traps 
such as padded l eg - h o l d traps and mod i f i ed No . 11  V i ctor dou b l e l ong  
sp r i ng l eg - h o l d traps  a re recommended  { Sh i r l ey e t  al . 1983 , R .  Watson  
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person . c ommun . )  Some i nj ur i e s  s t i l l  occur  w i th b oth recommen ded traps ; 
h oweve r ,  they are  not a s  severe  a s  i nj u r i es rece i ved from unmod i f i ed 
�te e l  l eg - h o l d traps . 
Spec i f i cat i ons  s h o u l d be  made on the type of  trap to be  used  as 
we l l as the  con d i t i o n of the an i mal s .  F i nan c i al l y ,  i t  i s  more  
expen s i ve to  accept i nj ured an i ma l s because  there  is  the  p o s s i b i l i ty of  
l os i ng that  an i ma l  to i nfect i on and/or  stress . A l s o ,  the  med i ca l  costs 
i nvo l ved i n  treat i ng a n i ma l s can o utwei gh any money saved by accept i n g  
a n  i nj ured  an i ma l . 
3 . ) S o l i d  wooden  box  cages wi th sma l l a i r h o l es sho u l d be  used  to 
t ransport  r i ver  otter s . Otters can damage the i r  teeth by chewi ng  on wi re 
cages . Can i ne s  and i n c i so r s  can become broken  and damage d . When th i s  
happens , an otter can not effect i ve l y  forage and catch p rey and may 
starve . Add i t i ona l l y ,  by be i n g i n  a dark box  the  an i ma l  i s  cal mer  and  
stress  i s  reduced . 
Care  s h ou l d  be  taken that a l l boxes  have adequate a i r h o l es and b e  
bedded w i th st raw o r  s h redded pape r t o  absorb  any ur i ne or  feces . The 
amount  of  t i me an an i mal  is  i n  a box  shou l d b e  l i mi ted as much as 
p o ss i b l e .  Spec i al attent i o n s h ou l d b e  pai d to transport  dur i n g extremes 
of weath er  ( e . g .  severe  h eat and co l d ) . 
4 . ) Capt i ve otters sho u l d  al ways be  prov i ded fresh  water , fresh food 
and  c l ean bedd i n g . To prevent spo i l ag e , food s h ou l d never  be  l eft in  the 
e n c l o s u re fo r mo re  than s i x  hours  ( four  h o u r s  i n  hot  weathe r ) . 
An t i b i oti cs and  v i tami ns  shou l d be  admi n i stered  da i l y  by p l acement i n  
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food . C l ean bedd i n g i s  al ways i mportant because  otters  must gr oom ( r o l l 
and rub  on  vegetati on ) to ma i nta i n the  o i l coati ng  i n  the i r  fur . A l os s  
o f  th i s  o i l  wate rproo f i n g  cou l d mean hypotherm i a ,  pneumon i a  and  death . 
An e xamp l e of  the  n e cess i ty o f  gro omi ng i s  found  i n  p ost-mo rtem reports  
o f  88 otters  of  var i ou s  spe c i es wh i ch d i ed i n  zoos  i n  No rth Amer i ca .  
Th i rty-f i ve p e r c en t  had pneumo n i a ,  wh i ch was b e l i eved to b e  the res u l t  
o f  poor  coat cond i t i on , l ead i n g t o  i n creased  suscept i b i l i ty to 
i n fec t i o n  ( Dup l a i x-Hal l 1975 ) .  
5 . )  Ho l d i ng fac i l i t i es fo r the  otters s h o u l d be  careful l y  
con s i dered . As  much  room as poss i b l e  shou l d be a l l owe d fo r the an i mal s .  
I dea l l y ,  covered  e n c l o su res w i th con crete  fl oors  and w i re or  meta l  s i de s  
s h o u l d b e  used  because  otters may chew o r  c l i mb out . Otte rs  can 
qu i c kl y c h ew thru  woo d . In  each  e n c l osure  there  shou l d be a den box  for 
each an i ma l . Th i s  i s  i mportant s i n ce the  otter may fee l  1 1 safe 11 i n  th ese  
boxes , p l u s  i t  a l l ows someone  i n  the  enc l osure to  c l ean wi thout 
d i sturb i ng the an i mal s .  When i t  comes ti me to transport the  an i mal s they 
are conf i ned  to a sma l l area and can be  tran s ferred i n to th e i r  boxes o r  
transpo rted i n  t h e  d e n  boxes  i f  t h e  boxes  a r e  equ i pped  w i th doors  that 
l atch . It  i s  i mpo rtant not to stress  these an i mal s any more than 
abso l ute l y  necessary s i nce stress  i s  a maj o r  contr i but i ng  factor to 
death of  capt i ve r i v er  otters  ( Er i ckson  1984 , Hoover et al . 1985 ) . 
Several  otters sh o u l d be  kept  toget h e r  wh en pos s i b l e .  Bes i des 
th e add i t i onal  warmth generated from shar i n g the same den box  ( reduces 
hypot h e rm i a ) , these  otters  prov i de company and i n  th i s  study , groomed 
each  oth e r ,  wh i ch may have reduced stres s . 
When  otters  are  tran s l ocated over a c o n s i derab l e d i stance , or  are  
h e l d fo r some t i me such  as by a trappe r wa i t i ng to c o l l ect  a number  of  
o tters  before  tran sport , otte rs  s ho u l d b e  h e l d  for  a per i od of  ti me 
p r i or  to re l ease . Th i s  h e l ps ensure recovery from any stress  they may 
h ave e x pe r i enced  d ur i ng transport  and hand l i ng .  Th i s  a l so a l l ows t i me 
for eva l uat i on and  observati o n  of a n i ma l s ,  and  any necessary tr eatme n t  
of  i nj u r i e s . 
R i ve r  otters s h ou l d be  hand l ed as l i tt l e as  poss i b l e ,  and  when 
necessary shou l d be  hand l ed  by as few p e op l e as  poss i b l e  to  reduce the 
chance  o f  expos i n g the  otters to d i seases  ( Hoover  et  a l . 1985 ) . 
6 . ) Re l ease s i te s  must be  carefu l l y  con s i de r ed . Abundant prey i tems 
shou l d  be avai l ab l e ,  as we l l  as a d i ver s i ty of food i tems . Water 
s u p p l i es must be  avai l ab l e th roughout  the year , free of  p o l l u t i on , and 
not frozen th roughout  the wi nter . These areas a l s o  sh o u l d be re l ati ve l y  
free  o f  h uman d i s tu rbances . 
There  are  many areas wh ere otte r s  o n c e  occurred  but  no  l onger  d o . 
I n  many i n stances , otters  co u l d be  returned to these areas . Hab i tats 
need  to be  eval uate d , and marg i na l  h a b i tats i mproved . Hab i tats can b e  
i mproved i n  many ways , such  as  i mprov i n g wate r qua l i ty ,  man i pu l at i ng 
vegetat i ve cove r or  re i n troduc i n g other  an i ma l s s uch as the  beaver . 
Beave rs tend  to a l te r the e n v i ronmen t  and  prov i de p r ey hab i tat , thus 
i n creas i n g prey b i omass  ( Tuml i so n  et  a l . 1984 ) . 
7 . )  F i n a l l y ,  a study on safe and effect i ve trap p i n g methods  i s  needed . 
There  are  many otters b e i n g trapped for re i ntroducti o n  purposes  that a r e  
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dying as a resu l t of severe trap inj uri es .  I n  1983-84 , the Tennessee 
Wildl i fe Resources Agency had n i ne consecutive otters d i e  as a resu l t 
of stress and trap i nj ur i es (B. Anderson , Person. commun . ) .  
I nvesti gating th i s  probl em cou l d  be benef i cial to a number of state and 
federal agenc i es. 
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